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ABSTRACT 


This  report  presents  data  for  wind  tunnel  test  (IA33)  of  a 0. 004- 
scale  orbiter,  external  tank,  and  solid  rocket  motor  integrated  vehicle 
model  (74-OTS)  in  the  MSFC  Trisonic  Wind  Tunnel. 

The  primary  test  objective  was  to  obtain  data  on  the  static  stability 
characteristics  in  both  pitch  and  yaw  of  the  Shuttle  Vehicle  5 over  a Mach 
number  range  of  0.6  through  4.96.  The  effect  on  vehicle  aerodynamic  char- 
acteristics of  tank  and  SRB  nose  shape,  SRB  nozzle  shroud  flare  angle,  and 
orbiter/ET  fairing  were,  investigated. 
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INTRODUCTION 


The  purposes  of  this  test  were:  {!)  to  determine  the  static  stability 
characteristics  of  the  Shuttle  Vehicle  5 configuration;  (2)  to  determine 
the  effect  on  the  Vehicle  5 aerodynamic  characteristics  of  ET  and  SRB  nose 
shape,  SRB  nozzle  shroud  flare  angle,  orbiter  to  tank  fairing,  and  sting 
location;  {3}  to  provide  flow  visualization  using  thin  film  oil  paint;  and 
(4)  to  determine  rudder,  body  flap,  and  inboard  and  outboard  elevon  hinge 
moments . 

The  mated  vehicle  model  was  mounted  in  three  different  ways;  {1}  the 
orbiter  mounted  on  the  balance  with  the  SRB's  attached  to  the  tank  and 
the  tank  in  turn  attached  to  the  orbiter;  (2)  the  tank  mounted  on  the  bal- 
ance (with  the  sting  protruding  through  the  tank  base)  with  the  SRB's  and 
orbiter  attached  to  the  tank,  and  (3)  with  the  tank  mounted  on  the  balance 
and  the  balance  in  turn  supported  by  a forked  sting  entering  the  nozzle  of 
each  SRB,  extending  forward  into  the  SRB's  then  crossing  over  to  the  tank 
to  provide  a balance  socket. 

Data  were  obtained  for  Mach  numbers  from  0.6  through  4.96  at  angles- 
of-attack  and  -sideslip  from  -10  to  10  degrees. 

The  Rockwell  designation  for  this  model  is  74-OTS  and  the  NASA  Series 
number  is  IA33,  The  MSFC  test  number  is  TWT-594  A/B. 

This  report  consists  of  3 volumes  arranged  in  the  following  manner: 

VOLUME  1 - Plotted  Data  Figures  4-12 

VOLUME  2 - Plotted  Data  Figures  13-26 
VOLUME  3 - Tabulated  Source  Data 


NOMENCLATURE 


Plot 

Symbol  Symbol 

Ab 

Abe 

Abf 

Abf 

''bo 

''bs 


bref 

BREF 

c.g. 

CABe 

CABE 

CABp 

CABF 

CABq 

CABO 

CABs 

CABS 

CAf 

CAF 

CAj 

CA 

CBL 

^m 

CLM 

CLMU 

Gn 

CYN 

Definition 

p 

base  area,  in 
tank  base  area,  in.^ 

body  flap  area,  in.^ 

orbi ter/ tank  fairing  base  area,  1n.^ 

orbiter  base  area,  in.^ 

SRB  base  area,  in.^ 

p 

reference  span,  in. 

center  of  gravity 

tank  base  axial  force  coefficient 

orbi ter/tank  fairing  axial  force  coefficient 
orbiter  base  axial  force  coefficient 
SRB  base  axial  force  coefficient 
forebody  axial  force  coefficient 

total  axial  force  coefficient 

rolling  moment  coefficient  in  body  axis  system 
pitching  moment  coefficient 

uncorrected  pitching  moment  coefficient 

yawing  moment  coefficient  in  the  body  axis 
system 
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NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Definition 

Cmf 

CLMF 

forebody  pitching  moment  coefficient 

CAb 

CABT 

total  base  axial  force  coefficient 

CN/DR 

normal  force  coefficient  due  to  rudder  deflection 

CLM/DR 

pitching  moment  coefficient  due  to  rudder 
deflection 

CAP/ DR 

forebody  axial  force  due  to  rudder  deflection 

CYDR 

side  force  coefficient  due  to  rudder  deflection 

CYNDR 

yawing  moment  coefficient  due  to  rudder  deflection 

CBLDR 

rolling  moment  coefficient  due  to  rudder  deflection 

CN/DE 

normal  force  coefficient  due  to  eleven  deflection 

CLMDE 

pitching  moment  coefficient  due  to  eleven 
deflection 

CAFDE 

forebody  axial  force  coefficient  due  to  eleven 
deflection 

CYDE 

side  force  coefficient  due  to  eleven  deflection 

CYNDE 

yawing  moment  coefficient  due  to  elevon  deflection 

CBLDE 

rolling  moment  coefficient  due  to  elevon 
deflection 

Chgo 

CHEO 

outboard  elevon  hinge  moment  coefficient 

^hei 

GHEI 

inboard  elevon  hinge  moment  coefficient 

^hbf 

CHBF 

body  flap  hinge  moment  coefficient 

Ch 

T 

GHR 

rudder  hinge  moment  coefficient 
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NOMENCLATURE  (Continued) 


Plot 


Symbol 

Symbol 

Definition 

Cn 

CN 

normal  force  coefficient 

CNbf 

CNBF 

body  flap  upper  surface  normal  force  coefficient, 
adjusted  to  freestream  static  pressure 

CNBq 

CNBO 

orbiter  base  normal  force  coefficient 

CNy 

CNU 

uncorrected  normal  force  coefficient 

CPBgp 

CPBBF 

body  flap  upper  surface  pressure  coefficient 

CPB^ 

CPBE 

tank  base  pressure  coefficient 

CPBp 

CPBF 

orbiter/ tank  fairing  base  pressure  coefficient 

CPBO 

CPBO 

orbiter  base  pressure  coefficient 

CPBs 

CPBS 

SRB  base  pressure  coefficient 

Cy 

CY 

side  force  coefficient  (body  or  stability 
axis  system) 

^ref 

LREF 

reference  length,  in. 

M 

MACH 

Mach  number 

MRP 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  x-axis 

YMRP 

moment  reference  point  on  y-axis 

ZMRP 

moment  reference  point  on  z-axi s 

freestream  static  pressure,  psi 

body  flap  upper  surface  pressure,  psi 
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NOMENCLATURE  (Continued) 


Plot 

Sjrmbol  Symbol 

'’bo 

Ph 

bj 

Pt 


q 

Q(PSI) 

RN/L 

RN/L 

^ref 

SREF 

^Sref 

^*"ref 

T 

a 

ALPHA 

0 

BETA 

6a  AILRQN 

65,  : : : ELEVTR 


Definition 

tank  base  pressure,  psi 

orbi ter/tank  fairing  base  pressure,  psi 

orbiter  base  pressure*  psi 

SRB  base  pressure,  psi 

total  pressure,  psi 
dynamic  pressure,  psi 

Reynolds  number  per  unit  length;  million/ft. 
reference  area,  in.^ 

body  flap  reference  area,  in.^ 

eleven  reference  area,  in. ^ 

rudder  reference  area,  in.^ 

temperature,  °F 

angle-pf-attack,  angle  between  the  projection 
of  the  wind  Xjjf-axis  on  the  body  X,  Z-plane  and 
the  body  X-axis;  deg. 

sideslip  angle,  angle  between  the  v/ind  Xy^-axis 
and  the  projection  of  this  axis  on  the  body  X , 
Z-plane;  deg. 

control  surface  deflection  angle;  deg.  positive 
deflections  are: 

ai 1 eron  - left  aileron  trailing  edge  down 
elevator  - trailing  edge  down 
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NOMENCLATURE  (Concluded) 


Plot 

Symbol  Symbol 

5gp  BDFLAP 

6SB  SPDBRK 

fir  RUDDER 

DRUDDR 
A<Se  DELEVN 

Mg 

SUBSCRIPTS 

be 

bf 

^0 

t>s 


e 

r 

SB 

eL  & eR 

t 

w 

ref 


Definition 

body  flap  - trailing  edge  down 
speed  brake 

rudder  - trailing  edge  left 
rudder  deflection  increment 
elevator  deflection  increment 
pitching  moment,  in. -lb. 

tank  base 
body  flap 
orbiter  base 

SRB  base 

elevator  or  el  even 
rudder 
speed  brake 
elevon  left  and  right 
total  conditions 
wind  • 

reference  conditions 
freestream  conditions 


CONFIGURATIONS  INVESTIGATED 


The  model  geometry  (0.004-scale)  is  shown  in  figure  2a,  The  model 
was  constructed  entirely  of  stainless  steel. 

As  described  in  the  introduction,  the  model  was  mounted  on  the  sting/ 
balance  combination  in  three  different  ways;  (1)  the  orbiter  mounted  on 
the  balance  with  the  SRB*s  attached  to  the  tank  and  the  tank  in  turn 
attached  to  the  orbiter  (see  figure  2a);  (2)  the  tank  mounted  on  the  bal- 
ance (with  the  sting  protruding  through  the  tank  base)  with  the  SRB's  and 
orbiter  attached  to  the  tank  (see  figure  2b);  and  (3)  with  the  tank  mounted 
on  the  balance  and  the  balance  in  turn  supported  by  a forked  sting  enter- 
ing the  nozzle  of  each  SRB,  extending  forward  into  the  SRB's  then  cross- 
ing over  to  the  tank  to  provide  a balance  socket  (see  figure  2c). 

The  model  had  positionable  elevens  and  rudders  which  could  be  de- 
flected (by  installing  a control  surface  set  to  the  desired  angle)  to  the 
following  angles. 

SeL  ^ ^eR  

6^  (deg)  = 0,  -15,  -20  for  ^ 

The  0°  rudder  and  the  body  flap  were  instrumented  to  provide  hinge 
moments.  The  6eL  = 0°  eleven  was  split  and  the  inboard  and  outboard 
sections  were  both  instrumented  to  provide  hinge  moments. 

The  model  was  fabricated  in  conformance  with  the  Tines  drawings  as 
listed  below. 

Orbiter 


Forward  Body  and  Cabin 

Mid-body-wing/glove  fairing 

Aft  body 

Vertical  tail 

Wing  tip 

OMS/RCS  Pods 


VL70-000202C 

VL70-000200B 


VL70-000203 


VL70-000146A 


VL70-006092 


VL70-008457 
VL78 -000041 C 


VL77-000066 


CONFIGURATIONS  INVESTIGATED  (Continued) 


o 


The  following  nomenclature  was  used  to  designate  model  parts: 


Component 

Definition 

Orbiter 

B62 

fuselage  - per  VL70-000200B,  202C,  & 203 

C12 

canopy  - per  VL70-000202C 

E26 

eleven  - per  VL70-000202B 

FIO 

body  flap  - per  VL70-000200B 

WT27 

wing  -r  per  VL70-0002G0B 

M14 

QMS  pods  - per  VL70-008457 

nz8—~ 

" OMS  nozzle  - per  VL70-008^"  " 

V8 

vertical  - per  VL70-000T46A 

R5 

rudder  - per  VL70-000146A 

Tank 

AT16 

attach  structure,  front  ORB/ET  - 
per  SK-H-40n 

AT25 

strengthened  attach  structure,  left 
rear  ORB/ET  - per  VL78-000062B 

AT26 

strengthened  attach  structure,  right 
rear  ORB/ET  - per  VL78-000062B 

AT24 

attach  structure,  front  ORB/ET  (ET 
alone)  - per  SK-H-4011 

FL5 

LOX  feed  line  ET/ORB  - per  VL78-000062A 

FL6 

LH2  pressure  T ine  ET/ORB  - per 
VL78-000062A 

FL9 

LH  feed  1 i ne  ET/ORB  - per  VL78-000062A 

CONFIGURATIONS  INVESTIGATED  (Continued) 

umbilical  door  fairing  support  - 
per  VL78-000062A 

tank  lightning  rod  - per  VL78-000062A 

LOX  recirculation  line  - per  VL78-000062A 

LOX  pressure  line  - per  VL78-000062A 

LOX  pressure  line  and  electrical  conduit  - 
per  VL78-000062A 

tank  base  extension 

tank  - per  VL78-000041C 

tank  with  1208  in.  radius  ogive  npse,_ 

LOX  pressure  1 i ne , and  el ectri ca 1 "conduit 

SRB 

PS7  attach  rings  and  rear  structural  ring  - 

per  VL77-000066 

PS8  electrical  tunnel 

PS9  tie  down  structure  - per  VL77-00Q066 

514  20®  aft  skirt 

515  28®  nose  shape 

S18  SRB  baseline  - per  VL70- 000066 

The  following  abbreviations  were  used  to  describe  the  model  con- 
figurations tested: 

TIPI  Tank  + protuberances 

S1P2  SRB's  + protuberances 

01  Orbiter 

T2  Tank  Tong  ogive  nose 


FR6 

PT12 

PT13 

PT14 

PT20 

PT21 

T20 

T27 


CONFIGURATIONS  INVESTIGATED  (Concluded) 


S3  SRB  29°  nose  shape 

F2  Orbi ter/ tank  fairing 

S2  SRB  20°  aft  skirt 

El  Tank  base  extension 

Details  of  the  model  components  are  given  in  table  III.  The  various 
configuration  components  are  illustrated  by  figure  as  indicated  below: 

1)  Tank  Protuberances,  figure  2d  and  figure  2e. 

2)  Tank  Long  Ogive  Nose  and  Tank  Base  Extension,  figure  2f. 

3}  Orbiter/Tank  Fairing,  figure  2g. 

4}  SRB  Protuberances,  figure  2h. 

5)  SRB  Alternate  Nose  Shape  and  Aft  Skirt  Flare,  figure  2i, 


1) 


INSTRUMENTATION 


Balance  number  239  was  used  throughout  the  test  regardless  of  whether 
the  balance  was  installed  in  the  orbiter  or  in  the  tank,  ihe  model-bal- 
ance combination  for  the  balance  in  the  orbiter  tests,  was  mounted  to  the 
tunnel  pitch  sector  using  the  MSEC  5 degree  offset  sting  with  a straight 
extension.  During  the  portion  of  the  test  for  which  the  balance  was  in 
the  tank  and  supported  by  the  forked  sting,  the  forked  sting  was  mounted 
in  the  sector  using  the  MSEC  S-2  straight  extension.  When  the  balance  was 
in  the  tank  supported  by  a straight  sting,  the  straight  sting  was  mounted 
directly  into  the  sector. 

Pressure  transducers  were  used  to  measure. base  pressures.  Depending 
upon  the  model  configuration  as  many  as  five  base  pressures  were  recorded. 
The  configuration  and  associated  base  pressure  measurement  requirements 
are  given  below: 

Balance  in  Orbiter  (see  figure  2j) 

1)  Orbiter  base  pressure 

PpQ  = 1,  2,  3,  5 (all  manifolded  together) 

2)  Body  flap  base  pressure 

3)  Tank  base  pressure 

P{jg  = 6,  7,  8 (all  manifolded  together) 

4)  SRB  base  pressure 

Pbg  = 9,  10  (manifolded  together) 

Balance  in  Orbiter  + ERg  (see  figure  2j) 


Same  as  listed  above 


5)  Pairing  base  pressure  , 
Pbf  = 
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INSTRUMENTATION  (Coneluded) 

Balance  in  Tank  (straight  sting,  see  figure  2k) 

Same  as  listed  above 

; ' 

Balance  in  Tank  (forked  sting,  see  figure  21) 

1) 

2>  Same  as  listed  above 

3) 

4)  SRB  base  pressure 

Pk  = 9 

Dg 


■ ! 


TEST  FACILITY  DESCRIPTION 


The  Marshall  Space  Flight  Center  14"  x 14"  Trisonlc  Wind  Tunnel  is  an 
intermittent  blowdown  tunnel  which  operates  by  high  pressure  air  flowing 
from  storage  to  either  vacuum  or  atmospheric  conditions.  A Mach  number 
range  from  ,2  to  5. 85  is  covered  by  using  two  interchangeable  test  sections. 
The  transonic  section  permits  testing  at  Mach  0.20  through  2.50  and  the 
supersonic  section  permits  testing  at  Mach  2,74  through  5.85.  Mach  numbers 
between  .2  and  .9  are  obtained  by  using  a controllable  diffuser.  The  range 
from  .95  to  1.3  is  achieved  through  the  use  of  plenum  suction  and  perfor- 
ated walls.  Mach  numbers  of  1.44,  1.93  and  2.50  are  produced  by  inter- 
changeable sets  of  fixed  contour  nozzle  blocks.  Above  Mach  2.50  a set  of 
fixed  contour  nozzle  blocks  are  tilted  and  translated  automatically  to 
produce  any  desired  Mach  number  in  .25  increments. 

Air  is  supplied  to  a 6000  cubic  foot  storage  tank  at  approximately 
-40“F  dew  point  and  500  psi.  The  compressor  is  a three-stage  reciprocating 
unit  driven  by  a 1500  hp  motor.  • 

Tunnel  flow  is  established  and  controlled  with  a servo-actuated  gate 
valve.  The  controlled  air  flows  through  the  valve  diffuser  into  the  still- 
ing chamber  and  heat  exchanger  where  the  air  temperature  can  be  controlled 
from  ambient  to  approximately  ISO^F.  The  air  then  passes  through  the  test 
section  which  contains  the  nozzle  blocks  and  test  region. 

Downstream  of  the  test  section  is  a hydraulically  controlled  pitch 
sector  that  provides  a total  angle  of  attack  range  of  20®  (+10®).  Sting 
offsets  are  available  for  obtaining  various  maximum  angles  of  attack  up 
to  90®, 


TEST  PROCEDURES 


For  the  oil  flow  portion  of  the  test,  the  model  was  prepared  by 
filling  the  cracks  and  openings  with  polyester  resin  putty,  finishing 
with  thin  coats  of  white  lacquer  for  color,  and  sealing  with  a thin  coat 
of  clear  lacquer  to  protect  the  color  coat  from  contamination  by  the 
artist's  oil  pigment  used  for  flow  visualization. 

The  model  was  dual  sting  mounted  on  two  MSFC  0.5  in.  dummy  baTances, 
one  installed  in  the  external  tank  and  the  other  in  the  orbiter.  Stings 
were  such  that  the  orbiter  and  tank  assembly  could  be  separated  easily 
for  preparation,  photography  and  clean  up. 

Black  and  white  photographs  of  the  flow  pattern  on  the  top,  side 
and  bottom  of  the  orbiter  and  of  the  top  of  the  tank  assembly  were  taken. 

The  oil  flows  were  obtained  in  accord  with  the  thin  film  technique 
with  artist's  oil  pigments  as  described  in  the  SRO  Rockwell  Internal  Letter 
from  P.  Hawthorne  to  R.  Crowder,  dated  28  October  1973. 

Shadowgraphs  of -the -model  upright^nd^rolled  left  90*^  were  made. 

These  photos  were  taken  during  the  force  runs  whenever  possible  and  are 
available  on  request  from  the  Aerodynamics  Group,  Shuttle  Aero  Sciences, 
Space  Division,  Rockwell  International. 
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DATA  REDUCTION 


All  model  forces  and  moments  (measured  by  the  balance  239)  were 
resolved  in  the  body  axis  system  and  presented  in  the  form  of  nondimen- 
sional  coefficients.  Data  were  corrected  for  weight  tares  and  sting  de- 
flections. Data  were  also  adjusted  to  be  representative  of  a model  with 
freestream  static  pressure  acting  on  the  orbiter  base,  orbiter  body  flap 
upper  surface,  External  Tank  base,  and  Solid  Rocket  Booster  base.  Orbiter, 
ET  and  SRB  base  pressures  were  recorded  using  tubes  attached  to  the  model 
sting  with  tube  openings  located  near  the  base  region.  Comparison  of  base 
pressures  sensed  by  these  tubes  with  base  pressures  measured  during  other 
tests  using  pressure  orifices  located  in  the  model  skin  indicated  the 
tubes  were  not  sensing  an  accurate  base  pressure.  This  error  was  due  to 
the  tube  locations  not  being  close  enough  to  the  model  base,  therefore 
measuring  pressures  in  a region  with  appreciable  flow  velocities.  Orbiter 
and  ET  base  pressures  were  corrected  for  this  (tube  - tap)  effect  using 
the  data  presented  in  figure  2m,  which  was  derived  from  a comparison  of 
IA33  base  pressures  with  base  pressures  from  test  IA53.  Orbiter  body  flap 
upper  surface  pressures  were  determined  using  test  IA81  data  in  addition 
to  IA33  data,  as  shown  on  the  curve  in  figure  2n.  Coefficients  were  non- 
dimensional  i zed  as  shown  below. 

INTEGRATED  VEHICLE  (TSO) 

Balance  Coefficients  (Balance  either  in  the  orbiter  or  the 

external  tank) 

CNU  = ^ , normal  force  coefficient  uncorrected  for  base 

^Vef  pressure  forces. 

CN  = CNU  - CNBq  - CNgp,  normal  force  coefficient  corrected  for 

orbiter  base  pressure  acting  on  the 
orbiter  base  and  body  flap. 

CAT  = total  axial  force  coefficient. 

qSref 

CAP  - CAT  - CABq  - CABg  - CABp,  forefaody  axial  force  coefficient. 

CY  = — , side  force  coefficient. 

qS^ef 

CLMU  = , pitching  moment  coefficient  uncorrected 

d^ref  ^ref  for  base  pressure  forces. 
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DATA  REDUCTION  (Continued) 


CLM  = 


Xi  Xg  X] 

CLMU  + CNBo  + CNbf  - CMo  . 

pitching  moment  coefficient  corrected  for 
orbiter  base  pressure  acting  on  the  orbiter 
base  and  body  flap. 


CYN  = 


MZ 


gSref  b^ef 


, yawing  moment  coefficient. 


CBL  = 


CNBo  = 


Mx 


qSy»ef  bir-ef 


, rolling  moment  coefficient. 


-CPBOrm-i  tan  ik*  normal  force  component  coefficient 

Sy’ef  " ' — 


of  orbiter  base  drag. 


CNbf=  -CPBkf  -HM,  body  flap  normal  force  coefficient. 

O'  Sy^Qf 


A 


CABn  = “CPBOta-jo  > axial  force  component  coefficient 

u lAJd  Syef  of  orbiter  base  drag. 


Ab 


CABe  = "^*’®EiA33  coefficient. 


CABs  = -CPBs  SRB  base  axial  force  coefficient. 

Sref 


Where: 


/Pb  - P 

CPB0Tfl.,=\“ 


+ acpbo 


IA33  \ q / measured 

aGPBO  is  from  figure  2m 
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DATA  REDUCTION  (Continued) 


iAJJ  \ q / njgj^suRED 

aCPBE  Is  from  figure  2m 

CPBhf  = Cp  as  obtained  from  the  curve  on  figure  2n  for  all 

datasets  except  A1C005,  A1C006,  A1C023  and  A1C024 

ePB[jf  = ^*^^®IA33  datasets  A1C005,  A1C006,  A1C023  and  A1C024 


integrated  VEHICLE  PLUS  ORBITER/ET  FAIRING  (TSO  + F) 

(Balance  in  the  Orbiter) 

All  coefficients  were  computed  as  indicated  above  except  for  the 
following: 

CAF  = CAT  - CABq  - CABs  - CABg  - CABps  forebody  axial  force  coefficient 
CLH  = CLMu  * CNBo  ^ . CNbf  ^ - eABp  - CABo 

pitching  moment  coefficient  corrected  for  base  pressure  acting 
on  the  orbiter  base,  body  flap,  and  orbiter/ET  fairing 


CABF  = -CPBp  fairing  base  axial  force  coefficient 

pt.  * « p 

Where:  CPBp  = — fairing  base  pressure  coefficient 

SECOND  STAGE  VEHICLE  (TO) 

(Balance  in  the  external  tank) 

All  coefficients  were  computed  as  indicated  above  except  for  the 
following: 

CAF  = CAT  - CABg  - CAB^,  forebody  axial  force  coefficient 


DATA  REDUCTION  (Continued) 


EXTERNAL  TANK  ALONE  (T) 

CN  = » normal  force  coefficient 

q^ref 

CAF  = CAT  - CABg,  forebody  axial  force  coefficient 


Mv 

CLM  = “ — , pitching  moment  coefficient 

qSref  ^ref 

Hinge  Moment  Coefficients 
Rudder 

^ 

Where;  Cj,^  = rudder  hinge  moment  coefficient 
HMy,  = rudder  hinge  moment 
^^ref  ~ reference  area 

Cy,  = rudder  reference  length 
Elevon)  Outboard 


Ch 


HM, 


'eo 


Where:  Ct,  = outboard  elevon  hinge  moment  coefficient 
eo 

HMqo  ~ OLitboard  elevon  hinge  moment 
= elevon  reference  area 


‘'ref 

ce  = elevon  reference  1 ength 


DATA  REDUCTION  (Continued) 


Eleven,  Inboard 


Where: 


•ei 


'ei 


HM, 


ei 


= inboard  elevon  hinge  moment  coefficient 
= inboard  elevon  hinge  moment 


Body  Flap 

c.  = ""bf 

''bf  'l^bfref  =bf 

Where:  = body  flap  hinge  moment  coefficient 


HMbf  = 

^bfref 

%f 


body  flap  hinge  moment 
= body  flap  reference  area 

= body  flap  reference  length 


Model  reference  dimensions  used  in  the  data  reduction  are: 

PARAMETER  FULL  SCALE  MODEL  SCALE 


Reference  Areas 
(wing) 

^r  r 

^ref 


®ref 


2690.00  ft.^  6.198  in.^ 

101.15  ft. ^ 0.233  in. ^ 

210.00  ft.^  0.484  in.^ 

142.6  ft.^  0.329  in.^ 
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DATA  REDUCTION  (Continued) 


PARAMETER 

FULL  SCALE 

MODEL  SCALE 

Reference  Lengths 

= by,g-j? 

. 1290.0  in. 

5.160  in. 

(distance  from  CG  to  body  flap) 

1365.0  in. 

5,46  in. 

Cr 

73.2  in. 

0.293  in. 

^e 

90.7  in. 

0.363  in. 

Cbf 

81.0  in. 

0.324  in. 

Moment  Reference  Point 

1199. 8 in. 

4.799  in. 

from  ET  base  on  ET 

Base  Areas 

Orbiter  (Ak  ) 

314.10  ft.^ 

0.724  in.^ 

Arbiter 

122.57  ft.^ 

0.282  in. 2 

Ah 

436.7  ft.^ 

1.006  in.^ 

^ORB 

Tank  (A^^) 

597.6  ft,^ 

1,377  in.^ 

Fairing  (A^f) 

. 79,7  ft.2 

0,184  in.^ 

SRB  (2) 

S 

S|  and  $3  (baseline) 

402.1  ft.^ 

0.926  in. ^ : 

Sp  (20°  flare) 

498,2  ft, 2 

1.148  in. 2 
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DATA  REDUCTION  (ConcTuded) 

i|^  = 14.75”,  average  orbi ter  base  slant  angle. 

X-|  - 5.052  in.,  axial  moment  arm  for  orbiter  base  drag. 

X2  = 5.346  in.,  axial  moment  arm  for  body  flap. 

= 1.344  in.,  vertical  moment  arm  for  orbiter  base  drag. 

Z2  = 0.730  in.,  vertical  moment  arm  for  fairing  base  drag 
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TABLE  II,  (Continued) 


TEST  imPc  TUT  s9^(m33 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


PATE  ! 


DATA  SET 
lOENTiFlER 

CONFIGURATION 

□ 

X 

u 

(par  AM  ET  ERS/ V A L U ES 

1 

OF 

RUNS 

1 MACH  numbers 

OR  alternate  independent  variable  ) 

ca 

15’T 

io*  & 

0 * Q 

0-9 

;./o 

!-ZS  h¥6 

\/*9S 

\B.B0 

fe:M 

T-  - -:- 

^icoll 

Ti  h St 

/? 

o 

O 

o 

$ 

\xm 

XHz 

xw 

XiAL. 

r 

0^0 

0 

6 

0 

o 

//£T 

XSH 

XS9 

X&'o 

I 

Q^r 

B 

o 

o 

o 

? 

fS 

?s 

n 

17 

/O/ 

87 

71 

j 

O^Z 

i_ 

o 

6 

6 

o 

6 

9/ 

h 

fs- 

3? 

U 

/Pf> 

0^2 

•T,  f 



S' 

6 

0 

o 

6 

/S% 

iSH 

/ss 

/3? 

/(>% 

j_ 

-£ 

8 

6 

9 

' 6 

/Sh 

m 

/vy 

/m 

/SB 

MS 

r 

TtFfSzPsi^, 

B 

0 

0 

o 

9 

S7 

Sf 

i,i 

do 

Ho 

77 

•S3 

1 

0^  ^ 

P 

s 

O 

o 

6 

&H 

6?2, 

?& 

Z&.X-f 

m 

oa7 

B 

<0 

0 

~s 

0 

s 

o 

on 

B 

\o 

d? 

}o 

r 

Z‘/7 

XV&, 

X¥9 

X^t 

|||H|||r 

030 

^ ■ 

0 

fi 

o 

io 

6" 

X£z 

xSit 

■ISB 

K 

03l 

\b 

\0 

0 

is: 



\ — 

1 

o3Z 

'0 

S 

! O 

/S’ 

, 

\ 

i 

[-  

033 

0 

8 

Q 

(?7 

/.8 

17? 

\ 

'■y. 

i 

'Zo 

o 

F3 

7Z 

\7b 

n 

77 

Z 0 J .^Z  J 

A 

o 

o 

L 

8<^ 

i 

f 036 

^ ' J 

f ■ 1 

0 

A\ 

_jL 

ATI 

j 

u 

id 

_J 

H 

gy 

I 

1 

7 

13  19 

25 

31 

37 

43 

49 

55 

61 

67 

7£ 

Ca> 

O 


1 1 _JL_l_JLjt_t_lL_X_J 

i-i  i 

1 ».l  1.1  1 . 1.1  t 4 l 1 11  k rt  i!  I‘fl  I d ll  % R X 11  1 1 B 4 A 4 A 

— ^ 

_l  1 * 1 J _R_ 

X i 

linAl  i l.#L  r.l 

a OR  jff 

j schedules 

coefficents 

IDVAR  n)  inVAR  (21  NOV 

ii '•  • " ■•■i==src=x==r:*--'*-'-««'.  ■’^~.  '-..■i-,  =J 

MSFC-Fotma<S3-a  (fiiev;  May  1973)  v?Oirl  1L43 

^ DftTA  UN^Eco^PPO 


TEST  RUN  NUMBERS 


TABLE  II.  (Continued) 


TEST  RUN  numbers 


TABLE  II.  (Continued) 


TEST  ‘-Af5/^e  Tm/T  ^ 


DATA  SET  RUN  NUMBER  COLLATION  SUMMARY  ’ 


schdJp aram£T£rs/valuE3  5 ►■^ach  numbers  ( OR  alternate  independent  variable  1 


runs!  g & I O.fjO.  ?}  A/0 


/ X 3 ^ /S  2.37 


7 \/4 


7 9 


7 \8 


7 


7 1/2/ 


yo\/3o\/2.<f  U25  \/Jt6  \/27 


/o  l//r 


/^9 


9 


&>  \//9 


^ \:u7 


C>  U2Z 


6 


^ \zSL9 


4> 


o o 


c o 


Wo 


13 

T9 

25 

31 

37 

A3 

49 

5S 

G1 

6 

. I . I . I 


/O  7Z  70 


a OR  p 
SCHEDULES 


MSFC  • Fonn  ] 6 3 -2  (Kcv,  May  1 9 7 3 ) 


TEST  RUN  numbers 


TEST  RUN  NUMBERS 


a OR  ^ 

SCHEDULES  


MSFC  - Form  2fi  3 -2  (Rev.  Moy  1 9 73) 


TEST  RUN  NUMBERS 


TABLE  II.  (Continued) 


TEST  >y^SjrC^72(/r3y^CrAS^)r  DATA  SET/RDM  NimRFR  mi  I ATIflM  <;ilMMARY 


DATA  SET 

j SCHD, 

PAR  AM  ETERS/ VALUES 

1 NO. 

1 MACH  NUMBERS 

OR  ALTERNATE  INDEPENDENT  VARIABLE 

\ 

IDENTIFIER 

0 

me 

OF 

1 RUNS 

|£3.<£ 

o>B 

/./<? 

Ax3 

j /* 

\/‘M}\ 

BJLt  ^c\ 

Z^/i 

.A 

o 

— 

- 

1 

lT7“ 

J2, 

3 

¥ 

/s 

S37 

JiS 

A.01 

~l  " 

o 

e 

— 

- 

/5" 

/J 

yv 

/r 

A 9s 

lo_%_ 

S'/  A 

o 

a 

“ 

7 

ycp 

// 

Ao 

.4^,9. 

AJ-. 

AoH. 

. .... 

A 

o 

— 

- 

7 

T 

6" 

/f 

Az. 

. .- 

2o^ 

77  /?  fir, 

A 

0 

o 

o 

/£3 

/Sl¥ 

/J3 

76  7 

7o& 

«?o_  4 

jL_ ^ 

o 

e 

o 

o 

1 

/^f 

/Jto 

//S 

//? 

739 

/46 

/<s5' 

■ 

:io7 

Z/i  s 

l^Pz^0-l 

/i 

,c 

c„ 

c 

Ja 

/3o 

/^9 

/Sl9 

/M 

/47 

M 

/32^ 

/<30 

/o7 

7$f 

o 

& 

o 

/d 

//'S'* 

/M' 

//3 

//7 

//Z 

/// 

/Sa" 

yo3 

_77A\ 

st 

S 

a 

c> 

f 

/3'S 

/S7 

y33 

/^/ 

/54 

76  o 

7&i 

1 

ri 

Jho 

a 

<f> 

6 

9 

/^¥ 

/¥3 

/96 

/¥Z 

m 

/S9 

/<66’ 

76¥ 

£Ll} 

■ 

''0 

-/S' 

0 

^-_ 

^9  : 

SZ> 

3f 

?8 

'■  8/ 

3.1X 

S 

B 

-/C 

O 

^ 1 

\^17 

\fi/B 

7 So 

\zi9 

78  9\ 

/Bf 

-S' 

k, 

\.Q. 

^ 1 

'^5/ 

J^s9 

Z30 

/8b\ 

78c 

Jtftf 

U: 

! 

*^o 

<? 

; 

5^6 

4'S 

S¥ 

\79\ 

So 

' 

S' 

d 

“2c 

o 

J?Z3 

At.! 

<sss 

y&sl 

/ez 

o 

^ 1 

As,$ 

ZS? 

V96 

7?T 

^IT 

A\ 

O 

c 

39 

¥£> 

¥/ 

¥S 

¥8 

So  1 

23' 

1 

wem 

3 

■■■ 

B] 

m 

o 

o 

\ 

V7 

1 

A8 

HH 

il  7 13  19  2 

!S 

31 

37 

43 

49 

SS 

61 

67 

75 

CO 

cn 


EZ 


t ,l„  i-  f \ 1,1,1 


JLi 


jL-t— L-f-4- 


-£ — L 


i-JUJ- 


» g H Mt.J, 


J U .i-g^Lj-JLJL,J,.A.X.JUJU^,  ^ A—J  ?l  ft-A,-A-A 


^ ^ S O COEFFICENTS 

a OR  /S  cSs.  /I  ^ -/^>  /e  /C>  j g5L  ^ 

SCHEDULES  ^ ■- i C Th  /o  ® 

MSFC  - Fonn  363'^  (Hov.  May  1 3 7 3 ) 

^ LWi»  WNAECO^iE>PC>. 


lOVAR  (1)  IDVAR  (2>  NDV 


TEST  RU^I  numbers 


|TE  ST  : A}s/^c  TmjT  S'9^  Cl  a 3 3) 


TABLE  II.  (Continued) 

DATA  SET/RUN  NUMBER  COLlATION  SUMMARY 


DATE  : 


1 IDENTIFJER 

CONFlC^-;RA‘riON 

a 

$ 

u 

,v:«= 

JPUNS 

[AT 

T?.  8 

i£4±= 

//«p 

/.2-ST 

a9l 

f.96. 

ML- 

Lfk 

7T  ^ Si  f 

A. 

O 

o 

o 

byy 

AM3^ 

Al?^ 

^v-C, 

s>-i\ 

AkX- 

2Lo 

ZLH 

' Jts  a 

o 

e 

2£^ 

XS^ 

JXI 

Ji  /Ls^A  #■,/=?, 

o 

9 

9^ 

97 

/i>i 

9J 

fs 

-LI 

1 

JU2 

o_ 

a 

& 

?■/ 

87 

BB 

Mo 

TT^  of. 

j: 

/s'z.. 

/ify 

/<Z 

/5? 

i6>%. 

j 

e 

(n 

/^,T> 

/■f/? 

\/9B 

AJ- 

1 

5 j.  a 4, 

A 

O 



? 

\^B 

(^f 

6)0 

//o 

77 

\92 

1 5 2.": 

j 

22L 

o 

B 

D 

r 

U *2** 

C>  3 

?& 

/e>7^ 

Ao 

TEST  RUN  NUMBEPS 


TABLE  II.  (Conti nued } 


TEST  ?^CT/I  DATA  SET 'RUN  NUMBER  COLLATION  SUMMARY 
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DATE  r 
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TABLE  II.  (Continued) 


TEST  './isrc  TAjr^9^aAht 
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DATA  SET  'RUN  NUMBER  COLLATION  SUMMARY 
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CAT  A SCT 
JDENTl  FIER 

- ij  o A T I C 

1 SCHD. 
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OR  ALTERNATE  INDEPENDENT  VARIABLE  1 
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. TABLE  III.  . 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONENT  BQpy  . Hgg  \ - 

GENERAL  DESCRIPTION  ' nonri^ifgaA-lnw-lUO  n — 

_200-Rt|  > Stmllar  tO- A/B  fuselage  exneT^t  aft  boiiv  yg-Hsed  and 

to  Xp.:^  

MODEL  SCALEi  Q.QQ»L  _ 

VL70^000140C,  ^oooaoac,  000205A,  -000200B,  -03050 3A. 
DRAWING  NUMBER  - ^ " 


DIMENSIONS  : FULL  SCALE  MODEL  SCALE 

Length  (IML:  Fwd  Sta . , In.  1290*3  5.161. 

Length  (OML:  Pwd  Sta  X^-a35),  Tn.  Igo?.?  _ 5.173 

MojfWidth(@  X(j  ='l52B.3)i  In.  — - 26*{.Q  1.056 

Max  Depth  (@  = l464).  In,  250.0  1.000 

Fineness  Ratio  h .{^  ___  .4.8qo 

. Area  - Ft^  : =■  ■ ■ 

Max,  Cross-Sectionol  -Vo O.0QS5 

Pianform  - ^ ' 


Wetied 


OF 


TABLE  III.  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONENT : CAMQPY  - ^ 

GENERAL  DESCRIPTION  • ConflijiirattonlUQ  c orblter  eanofpvi  vehtole 
Jeablil  !fo.  Tl  updated  to  MGR  SOQ-»Ry  Used  vlth  fuselage  . 

MOpk.  SCALEt  Q.004 

DRAWING  NUMBER  VLTO-OdOltoC.  -000202B.  -0OQ204 

DIMENSIONS : FULL  SCALE  MODEL  SCALE 

Length  (Xo=  ‘^3-570) r tn.  143.357  0-573 

Mox  Width  (@ \ » 513-127),  In.  155.412  0.610 

Max  Depth  (Z^«^501  to  449.39),  in.  51.61  0.206 

Fineness  Ratio  ■ . ^ v ...  ■ 

Areo . , ' ■ ■■  ■ ''  ' ■'  ' ■ . 

Mox.  Cross- Sectiono)  • : . . 

Planform  , . ' — ■'  ' . '' 

^ Wettedv;.  ...  . : ..r-.;... 

■ ;Bose.,,  . ''y'"  „ . • . . . : ■ 
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TABLE  III.  MODEL  DIMENSIONAL  DATA  (Continued) 

' ^ ^ ^ ^ ^ ^ ^ ^ *HEVISED  V24/t4 


DIMENSIOUS:  FULL-SCALE  MODEL  SCALE 


Area  - pt® 

Span  (equivalent)^  In. 

Inb'd  equivalent  chord,  in, 

Outb'd  equivalent  chord  , in. 

Ratio  movable  surface  chord/ 
total  surface  chord 

I At  Inb’d  equtv.  chord 

I ^ 

At  Outb’d  eqiitiv.  Chord 
I Sweep  Back  Angles,  degrees 

Leading  Edge 
. Trailing  edge 
Hingeline 

♦ Area  Moinent  ( produet  of  area  & c), Ft" 

dMean  Aerodynamic  Chord,  In. 

48 


90.7  0.363 


TABLE  in.  (Continued)  . 

MODEL  DIMENSIONAL  DATA 

* ' * ■ 

MODEL  COMPONENT  _ 

BODY  FLAP  - Frfs  ‘ _ 

GENERAL  DESCRIPTION 

: ^.Confifruratlon  bodv  flap.  M 

located  at  X_  = 1532. 

^238. 

7 — — 

MODH.  SCALE:  O.OQ40 

DRAWING  NUMBER  ' - VL7Q-QQ0t»tnnr 


DIMENSIONS  : 

FULL  SCALE 

MODEL  SCALE 

Length  (X^»1525.5  to  X^>=l6l3),In. 

ja7..StL— . 

..—■■0.350 

Mox’Width  (@  L.B.,  X(,  «=  gB^.QQ 

Max  Depth  (x^  = 1532),  In. 

^ Fineness  Rofio 

Area  - Ft® 

Max.  Cro5s>^Sectianai  (@H.L.) 

10.79ft ,, 

0.0792 

~ 0.000 <56 

Plonform 

135.00 

Welled 

Bose  ( % * 

h.fio 

0.000078 
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TABLE- in.  MODEL  DIMENSIONAL  DATA  (Continued) 


TEST  NO.  OWS,  KQ,  VLTQ-OOQIU^OC , -o-x>soqb 

DlMENSIQNSt  FULL-SCALE  MODEL  SCALE 


TOTAL  DATA  ^ 

' Area  O^ed.)  Ft^ 

Planfonn  ’ . 

Span  (Theo  In* 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynaitiic  Twist,  degrees  . 

Sweep  Sack  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords; 

Root  (Theo)  3.P.0.0, 

Tip,  (Theo)  B.P. 

MAC 

Ris.  Sta.  of  .25  MAC 
' W.P.  of  .25  MAG 
B*L.  of  .25  MAC 

EXPOSED  DATA  . , 

— AreaTTHeb)  Ft^ 

Span,  (Theo)  In,  BPT08 
Aspect  Ratio 
Taper  Ratio 

BP108 
Tip  1.00  fe 

me  ^ 

Fus.  Sta.  of  .25  MAC 
M.P.  of  ,25  MAC 
B.L.  of  .25  MAC 

Airfoil  Section  (Itockwell  Mod  HASA) 
XXXX-64 

Root  b ■ 

^ ..  V- 

Tip  b - 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  n 
Planfc’^m  Area  Ft* 

Leading  Edge  Int^rsOGts  Fos  M,  L*  O Sta 
Leading  Edge  Intersects  Wing  0 Sta 


>90.00 
>.^0 . <.d 

0.200 

^.500 

0.500 

^.OOQ 


■ „56P..r).0 

..mM. 

1180.08 

251/ rr 


0.113 


0.QA3 
3.747 
2 . PAS 

XaiL 

0.200 

3 . 500 
0 . *^O0 
3.000 


o P.Pt 


i.m 

1.0. ‘it: 


0.113 


10Q..QD 


-jJL-QOI^L 


TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  QMS  POD  - Mik  ' 

GENERAL  DESCRIPTION  PrellTOlnarv  IML  version. _of  short  QMS  pod. 
(First  used  on  0. 01^  sctile  Model  3^-0  for  test  Ho.  OA.83)* 


MODEL  SCALE;  O.OOtO 

DRAWING  NUMBER  • ^VLTQ.-QQSItSJ 


DIMENSIONS  .(For  1 of  2 sides).  FULL  SCALE  MODEL  SCALE 


Length (OMS  Fwd  Sta  XQ=X311),In. 

■ 

Max  Width  (@  = 1511),  la. 

—035-^ 

- 

Mox  Depth  (@  X = 1511),  In. 

■ 73-6 

0.29*^^ 

^ ■ 

Fineness  Rotio  , 

Areo  - Ft^ 

Mox.  Cross- Sec tiono) 
Plonform 

..Q.OOQg?-. 

Wetted 


I 


TABLE  in . (Continued) 
MODEL  DIMEN3IOHAL  WiTA 


MODEL  GOJ4PONEHT: 


OMS  NOZZLES  - N, 


GEHSR/iL  BEoCRIfTJGN:  nonfl  pimtlnn  ihOA/n  nrMt<^r  QMS  ■aosAles. 


MODEL  SCALE;  Q.QQAQ 

DR/MilNG  NUMBER;  jajQ.-Q.QOl!tQA  MiO.catlQn)  ;_..SS-AQQ1Q6,  RELFASE  T Contour) 
DIMENSIONS:  FULL  SCi^LE  MODEL  SCALE 

M/iCH  NO. 

Length  - In.  ' 

Ginibal  Point  to  Exit  Plane  • ; 

Throat  to  Exit  Plane 


Diameter  - In. 
Exit 
Throat 
Inlet 

Area  - ft^ 
Exit 
Throat 


Simbal  Point  (Station)  - In. 
:lippeax;fJoc^xsc  Left  Nozzle 

^1519.0.  _ 

Jumz 

Y . • ' . ...  ■ . 

■2 

Right 

>Lcs«e(r  Nozzles 

i'-.  .■  X.,..-'.,,.. 

liiia.oo 

^■6.012. . 

^ ^ ■ - 

88.0 

0^52....  _ 

,.  Z ■ 

Null  Position  - Deg. 

Leftad^DBcr  Nozzle 

Wtch  ^ ■ 

^ Yav 

.,Mi7V 

..  12^3.7 « 

. Right  ■ ■ 

mmfc  Nozzle 

" Pitch 

15°li9J  _ 

. 

\ Yaw  ' : . ' .■■ 

12^17' 

12^7' 

;B2:’ 

MBTBTOAT^  PAGE  IS 
i^  fOOR  QUALITY 


•REVISED  hfSk/^k 

* TABLE  in.  (Continued) 

MDDiX.  DIMENSIONAL  DATA 
MODEL  COMPONENT:  VERTIC/iL  - Vq 

GENERAL  DESCRIPTION:  liK)£,.  orbitey 


(Identical  to  configuration JLjtOA/B  vertl cal  ta:T). 


HO  I EL  SCALE:  0 .00»K) 


DRAWING  NUMBER:  VLTO^OQOltoC.  ,>QQQH:fiR 


DIMENSIONS: 

PULL  SCALE 

MODEL  .%c;:le 

■ * 

TOTAL  DATA 

Area  (Theo)  - Pt^  ■ 

Planform 

Span  (Theo)  - In. 

31^. 720.. 

,1.263 

Aspect  Ratio 

I >675- 

1.675  .. 

Rate  of  Taper 

g>.SQ7.. 

■,0.5Q2— 

Taper  Ratio 

Q..4Q4  . 

SweepoRacR  Angles,  Degrees. 

Leading  Edge 

US>QGfO 

■!i5.*QQQ 

* Trailing  Edge  • 

26.2 

0 .22' Element  Line 

iLUiao, 

itULiO 

Chords; 

Root  (Theo)  WP 

• 268.500 

Tip  (Theo)  Vff 

108.470 

..Ovitait- 

MAC 

-,..JL9a>60.8- 

J1LZ22 

Pus.  Sta.  of  .25  MAC 

...JA63.5Q 

W.P.  of  .25  MAC 

■635.522.. 

B.L.  of  .25  MAC 

-11*000- 

Q .QQQ  - 

Airfoil  Section 

Leading  Wedge  Angle  - 

10.000 

10.000 

Trailing  Wedge  Angle  - Deg. 

it.QPO 

Leading  Edge  Radius 

2,>QQ  , . 

...Q.JD0fi  : - 

Void  Area^  ^ 

o.0od2l 

Blanketed  Area 

O.-OO 

-Q..Q00. 
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■ table:  III.  MODEL  DIMENDIONAL  DATA  (Contihued) 


MODEL  GQMPONEWT: 


■ RIMR  ^ Rr 


GENERAL  DESCRIPTION:  ..  ^.conflguratton  ILOG  orblter  rudder  ridentical 

to  configuration  1LOA/b  rudder V.  • 


MODEL  SCALE!  O.OQttQ 


DRAWING  NUMBER: 


DIMENSIONS: 


VL70-OOQ1L6B,  -000095 


Area  - 

Span  (equivalent)  , in. 

Inb'd  equivalent  chord  , In. 

Outb'd  equivalent  chord  j.  In. 

Ratio  Rovable  surface  chord/ 
total  surface  chord 


FULL-SCALE 


100. IR 
201.00 
91.585' 


O.liOO 


o.Loo 


3^^.83 


At  Inb'd  equiv.  chord  ; 

At  Outb'd  equiv,  chord 
Sweep  Back  Angles , degrees 
Leading  Edge 
leaning  Edge 

Hingeline 

Area  Moment  X Product  of  Area  and  cV.Ft^  6iq.q3 
Mean  Aerodynamic  Chord  73 'E 


MODEL  SCALE 


0. 


o.eoL 


0.366 


0^201 


o.Loq 


o.too 


TABLE  III.  (Continued) 

HOm.  DlMENSIOl^  mtCA 

MODEL  COMPOHEHT:  AmCH  STRUCTURE  - ATifi 

GENERAL  DES(^FTIOH:  Fprvard  orblter/£T  attach  atruettire  (2  aeober  structure) 

MODEL  SCALE:  O.OOM)  MODEL  DRAWING:  S3-AOOU7 

DRAWING  NO.:  VL78-000062B,  SK-H-l«01l 

DIMENSIONS;  MEMBER  FULL  SCAIE  MODEL  SCAXE 

#l  Xo  39*>.30  1.576 

lo  0,00  0.00 

Zb  LWR  ML  LWR  ML 

^ '■  ■-4.524-  ■ 

It  561.298  .0187 

Zt  561.298  2.245 

#2  *0  394V38  1.578 

"lb  0 : ■ .0:"."  " 

Zq  LWR  ml  LWR  ml 

Xt  1131.00  4.524 

If  - 46.8  - 0.187 

Zj-  561.298  2.245 

Diameter  of  members;  (In.)  5,70  ^>.0228 


TABLE  III.  (eontinued) 

HODEL  DIKEKSIOSAL  ZiAXA 

• HOZ>EL  COMFOEEin?:  AmCH  STRUCTURE  ^ 

GENERAL  SESCRIFTIOK;  Streagtbefied  «tt«eb  •trueturei  left  rear  orbitetr  to  ET 
. H nenbers.  ■ : 

jIODEL  sCALEr  0.00i»0 


DRAViNO  NO.;  VL76<>000062B,  VL78-OOOO63 
DIKBMSIONS; 

FULL  SCALE 

MOUEL  SCALE 

Member  Ho*  I (Aft);  V 

1317 *00 

5.268 

- 96*50 

- 0.386 

®it> 

867.50 

1.070 

2056.00 

8.232 

- 96.50 

- 0.386 

h 

515.50 

2.062 

• ElaiBeter,  In. 

11.50 

0.046 

Member  Ho  • E (FOrvard) : 0^ 

1317 ‘00 

5.268 

- 96.50 

- 0.386 

' ^ \ 

267.30 

1.070 

Xjp 

1872.00 

7.488 

■ ^ 

- 125.88 

-0.503 

504.50 

2.018 

ALameter«  In. 

15*50 

0.062 

TABLE  III.  (Continued)  • 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONENT:  ATTACH  STRUCTURE  - ATg5 

GENERAL  DESCRIPTION:  Strengthening  attach  structure  right  rear  Ch^blter  to  £T  * 

2 members*  ■ : ■ 


MODEL  SCALE:  O.OOUO 

IBA^NG  NO*:  VL78-000062B,  VL78-OOOO63 

■ - ■■  '\' 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Mepber  No.  1 (Aft)  ^ 

1317.00 

5.268 

' : ; 

96.50 

0.386 

Zo 

267.50 

1.070 

2058.00 

8.232 

96.50 

0.386 

« ^ 

515.50 

2.062 

Diameter,  In. 

11.50 

0.046 

Member  No.  2 (Forward) 

1317.00 

5.268 

96.50 

0.386 

267.50 

1.070 

1872.00 

IMB 

■■  ’■  Ti|t  • • 

125.68 

0.503 

■ ' Zj 

504.50 

2.018 

Diameter,:  In.  " 

0.062 

TABLE  III,  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONENT:  ATTACH  STRUCTURE  - 

GENERAL  DESCRIPTION:  Forvard  orbiter/ET  attach  structure  (2  member  structure) 

•iottlatlcg  the  attach  structure  after  £7  separation. 


MODEL  SCALE:  O.OOltO 

MODEL  BRAVING: 

SS-AOOII7 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCA.LE 

Member  #1 

V 

346,00 

1.384 

^0 

0.00 

0.00 

h 

280.07 

1.120 

1131.00 

4.524 

^.00 

0,184 

* ■ 

% 

565.07 

2.260 

Member  # 

Xp 

346.00 

1.384 

lo 

0.00 

0.00 

A> 

280,07 

1.120 

% 

1131.00 

4.524 

% 

- 46.00 

- 0.184 

% 

280.07 

1.120 

DdaiaiB ter  of  Members, 

In. 

5.70 

0.0228 

TABLE  III . (Continued) 

MOm  DIMEIiSZORAL  mXA 

MODEL  COMPOHEHT:  FEEDLINE  - FL5 

GENERAL  DESCRIFTION:  LOX  feedllne  simulated  betveen  EZ  and  Orblter. 


MODEL  SCALE:  O.OOliO 

MODEL  DRAWING:  S3-A00117 

DRAVING  NO.:  VL76-000062B 

DIMENSIONS: 

PULL  SCALE 

MODEL  SCALE 

Leading  edge  at; 

1033.3 

4*132 

h 

70.0 

0.280 

3Cj 

1033.3 

4.132 

Tj 

- 70.0 

-0.280 

Trailing  edge  at: 

2071.50 

8.286 

It 

70.00 

0.280 

% 

2071.50 

6.266 

- - - 

70.00 

0.280 

Diameter,  In. 

18.80 

0.188 

Centerline  of  LOX  feedline  located  radially  at  0 » 23®24* 


TABLE  HI.  (Continued) 

M0D£3.  DIMEHSIOKAL  BATA 

MODEL  COMPONENT:  PRESSURE  LINE  - PLg 

GENERAL  DESCRIPTION:  Max.  cross-sectional  area  slnmlatlng  LE2  pressure: 

line  and  electrical  conduit  box  between  £T  and  Orblter. 


MODEL  SCALE:  O.OOiiO 


DRAWING  NO.  ; VL7d-00006aB 

MODEL  DRAWING: 

SS-A00117 

DIMENSIONS: 

FULL  SCALE 

MODEL  Sq/O* 

Leading  edge  at: 

1127.1 

4.508 

% 

110.3 

0.441 

Trailing  edge  at: 

% 

2062.1 

6.248 

110.3 

0.441 

Oenterllne  of  LB  pressure  line  located  radially,  at  ^ = 33*^5 ’ • 


TABLE  III.  (Continued) 

MdDEi- dimensional  data 

m. 

MODEL  COMPONENT  : iimbt^tpat.  VRPnr.TMi=:  . 

GENERAL  DESCRIPTION  ^ LH..  Itabllleal  Feedllne  vlth  an  eleotrioal  ouiek 
disconnect  box  betwen  the  Orblter  and  ET. 


MOPSL  SCALE;  O.OOto  : , , 

DRAWING  NUMBER  VL78-000062B  _ 

DIMENSIONS  FULL  SCALE  MODEL  SCALE 


Centerline  at  X 9nrp  k — 

Mox  Width  31  0-1S5 

Max  Depth  37.5  0.150 

Wameter 

■■  ■.'Areo,  ■ ■■  ^ • • -■■■  ■ 

Max.  Cross-Sectienol  ';■■■;  ■ ■ 

Piahfei 

Wetted 


TABLE  III.  (Continued) 

MODEL  DIMENSIONAL' DATA 

MODEL  COMPONENT:  REAR  ATTACH  STRUCTURE  PAIRING  - FRg 

GENERAL  DESCRIPTION:  Rear  ET/Orbiter  attach  structure  cross-member  or 

beam  fairing  used  in  conjunction  vith  AT^^,  ^^13^  ^ * 


MODEL  SCALE:  0.0040 

DRAVING  NO.  : VL76-00006aB  tIODEL  DRANlHa;  SS-A0ia$6 


DIMENSIONS: 

tieadlng  edge  centerline  at 


Maximum  length.  In. 
Maximum  *vldth.  In. 


FULL  SCALE  MODEL  SC.iI£ 


2036.67 

6.147 

Tt 

0.00 

0.00 

ar 

163.00 

0-732 

64.00 

0.256 

190.00 

0.760 
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TABLE  III.  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  COMPONEirr:  ET  PROTUBERANCE  - PT12 

GENERAL  DESCRIPTION:  Lightning  rod  attached  to  ET  nose. 


MODEL  SCALE: 

0.004 

DRAWING  NO.: 

VL78-OOOO68A 

DIMENSIONS: 

FULL  SCALE 

MODEL  SC/JLE 

Length 

• 

30.90 

0.124 

Dtameter, 

In. 

3.20 

0.013 

TABLE  III.  (Continued) 
MODEL  DIMENSIONAI.  DATA 


MODEL  COMPONEHT:  ET  PROTUBERANCE  - PTj  ^ 

GENERAL  DESCRIFTION:  Maximum  cross-sectional  area  simulating  LOX  recirculation 


line  and  electrical  conduit  box  on 

planform  view  of 

External  Tiank, 

^20- 

MODEL  SCALE:  0.0040 

MODEL  DRAWING: 

SS-AOOII7 

DRAWING  NO.:  VL78-000062B 

DIMENSIONS: 

FULL  SCALE 

MODEL  3: 

Leading  edge  at: 

Xp 

- 1208.3 

i^-833 

- 

Tt 

+ 95.0 

+ 0.380 

1208.3 

^^.833 

Yx 

- 95.0 

- 0.380 

failing  edge  at: 

XT 

2060.5 

6.2J42 

Tt 

95-0 

0.360 

Xt 

2060.5 

8.242 

Tt 

- 95.0 

- 0.380 

Centerline  of  LOX  recirculation  line  located  radially  at  = 33°L5' 


TABLE  III.  (Continued) 

MODEI.  DIMEKSIOKAL  IMTA 


MODEL  COMPONENT:  BT  PROTUBERANCE  - 

GENERAL  DESCRIPTION:  LOX  pressure  line  on  Tank  T^o* 


MODEL  SCALE:  0.00t«0 

DRAWING  NO.:  VL78-00006liB 


DIMENSIONS; 

PULL  SCALE 

.‘•WDEL  3: 

Leading  edge  at; 

Xj 

355.90 

1.424 

• 

6*0 

0.024 

Tkn.iling  edge  at: 

Xj 

206o.^ 

8.242 

* 

I, 

.87.0 

0.548 

Centerline  of  LOX  pressure  line  located  radially  at  0 » 23^24 ' , 


TABLE  III.  (Continued) 
MOCEL  DIMENSIONAL  DATA 


MODEL  COMPONENT;  NOSE  CONE  LIKES  - PTgQ 

G.ENERAL  DESCRIPTION;  Maximum  crosa-sectlonal  area  simulating  the  LOX 
pressure  line  and  electrical  conduit  on  top  of  external  tank  (TgO^  nose 
cone  area. 


MODEL  SCALE;  0.0040 
DRAWING  NO.: 

• 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

X]* 

360. 92 

l.Hk 

Tt 

3*^-0 

0.136 

Trailing  edge  at; 

955.1 

3.*B20 

• 

It 

336.5 

l.3i^6 

Centerline  of  lines  located 

radially  at  - 

33°45*. 

TABLE  III,  (Continued) 

H(>2)iX.  JXDf&HSIOHAl.  miA 

MOmCOMWlim:  tese  extension  . 

GBIERAL  fiBSCEIFnCW:  Qyllndrleal  base  extension  on  external  tank,  0^. 


MGOEL  SCALE:  O^OQliO 

SRAWISG  RO.i  VL72-OOOI31,  VL78-0000^ 

1 

MOQBL  ifiAtmiG:  U6C  B8QO58 

M 

mKEllSIONS: 

FULL  SCALE 

mUEL  SCALE 

Length,  In. 

1.713 

Llaaeter,  In. 

330*20 

1.321 

Area  ^ Ft® 

Hue.  Cross*sectlonal 

59»».679 

2*379 

^se 

594.679 

2.379 

WF  <if  Extension  centerline 

400.00 

1.600 

TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : EXTERHfll, 


GENERAL  DESCRIPTION  ■ l^Yi-.t*rna1  Oxv^en-fTyt^m^Pn  tAnk 


MODEL  SCALE!  0.0040 


DRAWING  NUMBER  ; VT.7g-nooi?i . vr.vft-nnnQgg 


DIMENSIONS ; 


Lengtlv  la.  (Nose  @ 3{^s328.98) 

Mox  Width  Dia,  la.  @ X^=975.675 
Max  D'spth  / In. 

Fineness  Ratio 
Area  “ 

Mox.  Cross- Seeti  on  ol 
Ifeijor  Cross  section 
HP  of  tank  centerline  (z] 
Base  (on  330*2  dla.) 


FULL  SCALE 

MODEL  SCALE 
■ ^ 

1.333 

J-O.? 

5*65713 

5.65713 

/ 

605. 53U 

0.0096 

. 5Qlt.67Q 

0.0005 

,ln.  liOO.OOO 

o.ooeiv 

501*..  670 

0.0095  ‘ 

1 


i.-:'  sn  I 


J.v. 


TABLE  III.  (Continued) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : EXTERNAL  TANK 

GENERAL  DESCRIPTION  ■ _ External  tank  with  1208  In.  radius  os^ive 


cose 


mvm.  RPALEt  n.nnlm  MODEL  DRATOIG;  LM5  C R600*^^8 

DRAWING  NUMBER  : - VL72.00Qi^i.  . vl78-qoqo62 


DIMENSIONS  . 

FULL  SCALE 

MODEL  SCALE 

Length  , in.  (@  x^=328.92) 

155  ■■■ 

—7.7^ 

Max.  Wa,  In.  (@  = 975-675) 

---333.  P,, 

Diameter,  In. 

330 12 



Fineness  Ratio 

a*SS7, , 

• — -5^827  , , 

Aren  _ 

(e  975-675) 

Max,  Cross-Sectional 

605.534 

0.0097 

Major  Cross-section 

Plenfomt' 

WI(.679 

0.0095 

Wetted 

Bose  (on  330.2  dia.) 

qq4.67Q 

0-DO^‘^-  ~ 

WP  of  tank  centerline  (Z  ) 

400.00 

0-0064 
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TABLE  III.  (Continued) 
model  CIHENSIOKAL  QATA 

MODEL  COMPONENTS  SRB  PROTUBERANCE  - PSj 


GENERAL  DESCRIPTION:  SRB/EB  attach  ring; 

ring. 

tvo  attach  rings  and  one 

structural 

MODEL  SCALE;  O.QOUO 

DRAWING  HO.;  VLTT-000066 

• 

DIMENSIONS  (data  FOR  1 OP  2); 

ITO  SCALE 

MODEL  SCALE 

Centerline  at 

1505 

6.020 

* 

1517 

6.068 

185a 

7.i»08 

Width 

10 

o.oko 

Helgth 

10 

o.o4o 

I 


TABLE  III.  (Continued) 

MODEL  DIMENSIONAL  DATA 

MODEL  GOMPOlffiKT:  ELECTRICAL  TUNNEL  - FSg 

GENERAL  DESCRIPTION:  Electrical  tunnel  on  vail  oT  solid  rocket  motor 

booster. 


MODEL  SCALE:  O.OOAO 

DRAWING  NO. : VL77-OOOQ36A 

• 

DIMENSIONS; 

FULL  SCALE 

MODEL  SCALE 

Length,  In. 

1341.5 

5.366 

Width  > In. 

6.0 

0^024 

Height,  In. 

3.0 

O.OIS 

Leading  edge  angle  (Deg.) 

18 

16 

r.  T,.>t  ^l^  i#^"! 


f..\- 


TABLE  III.  (Continued)  ’ 

MODEL  DIMENSZOKAL  DATA 

MODEL  COMPONENT;  Tle-DOW  STRUCBJIffi  - PS-9 

GENERAL  DESCRIPTION:  Tie-dpvn  lugs  on  shroud  of  solid  rocket  motor  booster. 


MODEL  SCALE;  0.QQ4 

DRAWING  NO.;  VL77-000066 

DIMENSIONS; 

TULL  SCALE 

MODEL  SCALE 

Number  of  tie -down  lugs 

k 

4 

Length,  In. 

6k  *00 

0.256 

Width,  In. 

13.00 

0.052 

Hhx.  Height  (at  T.  £.) 

8.331* 

0.033 

Angular  position  (from  vertical).  Deg. 

60 

• 

&> 

TABLE  ril.  (Continued) 
MODEL  DIMENSIONAL  DATA 


HODEX  COMPONENT:  BOOSTER,  SOLID  ROCKET  MOTOR  - 

GENERAL  DESCRIPTION:  SRB  vttb  20*^  aft  skirt 


MODEL  SCALE:  0.004  MODEL  DRANZRG:  IMSC  R600?^,  RdOC^6 

DRAWIHC  NO.:  VL77-000066 


DIMENSIONS: 

FULL  SCALE 

MODEL  SC.kLE 

Lenfsth  (includes  nozzle),  In. 

1789.40 

7.158 

Ibnk  diameter,  In. 

146.00 

0.584 

Aft  skirt  diameter,  In. 

213.70 

0.855 

Skirt'  flare  angle 

20® 

20® 

Finenesa  ratio: 

12.296 

12  .'256 

Area  - Pt^ 

Max.  Cross-sectional  (tank) 

116.261 

0.0019 

Max.  cross  sectional  (skirt) 

249.079 

0,0040 

NL  of  BSRM  centerline  (Z^) 

400.00 

a. 600 

FS  of  BSRM  nose  (X^) 

743.00 

2.972 

BP  of  BSRM  centerline  (Ygj) 

250.5 

1.002 

INilB  III.  (Continued) 
MODEL  DIMEHSIOKAL  DATA 

MODEL  COMFOMENT:  BOOSTER,  SOLID  ROCKET  KOTOR  - 

GENERAL  DESCRIFTION;  SRB  idth  28*^  nose 

MODEL  SCALE:  0.004  MODEL  BRAVING; 

LM5C  B600?S 

B80096 

BRAVING  HO.;  VL77-000066 

: BIHEKSIQNS: 

FULL  SCALE 

MODEL  SCALE 

Length  (includes  nozzle),  In. 

1646.40 

7.386 

' Tank  dlometer,  In. 

146.00 

0.584 

Aft  eklrt  diameter.  In. 

192.00 

0.768 

Hose  plaoform  angle 

28® 

28® 

Hose  side  vlev  angle 

l4® 

140 

Fineness  ratio 

12.647 

12.647 

Area  - Pt^ 

Hboc.  cross-sectional  (tank) 

116.261 

0.0064 

Max.  cross-sectional  (skirt) 

201.062 

0.003a 

HL  of  BSRH  centerline  (^) 

400.00 

1.600 

FS  of  BSRH  nose  (X^) 

743.00 

2.972 

BP  of  BSRK  centerline  (Yj) 

1 

I ■ 

250-5 

1.002 

74 
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TABLE  III.  (Concluded) 
MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : booster  Rnryi?p  motor  - 

GENERAL  DESCRIPTION  i^t.n  fm-  ^ r>r  p . 


MODEL  SCALE:  O.OQLO 

DRAWING  NUMBER  ul77»OOQQ^ 


DIMENSIONS  • 


Length  (includes  nozzle).  In. 
Mox  Width  (Tank  dla.),  In. 
Mox  Depth  (Aft  shroud).  In. 


Fineness  Ratio 
Areo  - Ft^ 

Mox.  Cross-Sectional 


P Ion  form 

Wetted 

Bose 

W of  BSRM  centerline  (z^).  In. 
FS  of  BSRM  Nose  (X^),  In. 


FULL  SCALE 

MODEL  StALE 

_ 108o.lt 

__  7.0^8 

J.C12  .Q  _ 

— .n,  9.n<i771 

. 9 . 0^711 

gQX.Ofl.33  o.ao‘=2 


- 

■ ‘ 

400.00 

\ 

1,600 

743-00 

2-972 

Notes: 


I 


Pi? 


o> 


1,  Positi^'e  directions  of  force  coe^^cients, 
T»oment  coefficients/  and  angles  are 
Indicated  by  arrows 

2-  For  clartt)’/  origins  of  wind  one.  srob'iiy^ 
axes  nave  been  dlsplccea  rrom  the 
of  gravity 


Lj 


rn , V,' 


/ 


V 


Figure  1.  Axis  Systems 


4.799 

5.188 


General  Arrangement  of  Launch  Vehicle  Model 
(Balance  In  Orbiter) 

Figure  2.  - Model  Sketches  and  Graphs. 


t 

- ^ 

I 

Flap  Hinge 


f.  Tank  Long  Ogive  Nose  (T27)  and  Base  Extension  (PT21) 
Figure  2.  - Continued) 


C 


Plan  View 


I 


^15 


Side  Vic.\’ 

i.  SRR  Alternate  Nose  Shape  (S]5)  and  Aft  Skirt  Flare  (S14) 

Figure  2.  - Continued. 


86 


BALAT^C.‘V:  XM.  'PANIC  (Straight  3 ting) 


Manifold  tubes  as  follows 


= 1.  2,  3,  5 


P.  ^4 


= 6,  1,  8 


k. 


Oef Ipition  of  Base  Pressure  Tube  Locations 
Balance  in  Tank  (Straight  Sting) 

Figure  2.  ■‘  Continued,  ^ 


87 


1.  Definition  of  Base  Pressure  Tube  Locations, 
Sulance  in  tank  (Forked  Sting) 

Figure  Z.  *•  Continued. 
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OKIG1NAL  PAGE  IS 

OP  POOR  ODAiaiTY  y 


a.  Photograph  of  Configuration  T]PiSiP20i 
Figure  3.  - Model  Photographs. 


•isrc*  njT  5M 
M«r  13  •74^^'ttUM  2S 
oolr  T p 0, 


d.  Photograph  of  Tunnel  Installation  of  Launch  Vehicle 
Model  (Balance  In  Tank,  Forked  Sting) 

Figure  3.  - Continued. 


Photograph  of  Configuration  T-]P] 
Figure  3.  - Concluded. 


DATA  FIGURES 

Volume  1 - Figures  4-12 
Volume  2 - Figures  13-26 


^Q2J 


DMA  SET  SYMBOL 
f AICD081 
[ A1C0331 
I AIC034) 


C0NFIGURATICW  OESCRIPTION 
M5FC  534tiA33)  740TS  tTlP1SlP20n 
MSPC  534UA33)  740TS  CTiPlStP201] 
MSFC  5941IA331  740TS  IT1PISIP20U 


RUDDER 
ORB  STING  ,000 
ORB  STINS  -*15*000 
ORB  STING  -20*000 


REra=JENCE  IhFCSRHATlON 


SRQ:' 

2690*0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

12S0*CS300 

IN* 

976,0000 

IN. 

XT 

YMRP 

*0000 

m. 

VT 

ZMRP 

400.0000 

IN* 

2T 

SCALE 

.0040 

.14* 

mr 

mr 

TTTT 
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Tm 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL 

CONFiaiRATIQN  DESCRIPTION 

RUDDER 

E^EFERENCE  ^^FGRHATlON 

(Aicoas)  Q 

MSFC  S94ttA33)  740TS  (T1PIS1P2Q1) 

ORB  STIh£3  .ODD 
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2690.0000 

50*  1 
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DATA  NOT  AVAILABLE 
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DATA  NOT  AVAILABLE 
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ROLLING  MOMENT  COEFFICIENT»  CBL 


REFERENCE  INFOtWATlON 
SREF  2690.0000  SO.  FT 

tREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YW!P  -0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  13  LATERAL/DIRECT I 0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CC3MACH  = .90  PAGE  747 


DATA  SET  SYMBOL  CONF I 6URAT I ON  DESCRIPTION 
tAlCODS)  Q MSFC  594(1  A33I  740TS  CTlPISlPZOn 

(AIC0333  □ MSFC  594tlA333  740TS  (T1PIS1P201 ] 

(AIC0343  O MSFC  S94I1A333  74QTS  tTIPISlP20I 3 


RLOCER 
CRB  STING  .000 
ORB  STING  -15.000 
ORB  STING  -20.000 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYJIBCl. 

COf^  I SURAT  im  DESCR IPTION 

RUOC£R 

REFERENCE  1E>5?CRMATI0N 

CAICOO0]  Q 

HSFC  5S4EIA33)  740TS  £TIPlSlP20n 

ORB  STING  .CX30 

SREF 

2890*0000 

SQ*  FT 

[AIC033  3 □ 

DATA  N0T  AVAILABLE 

-15.000 

LREF 

1290,0000 

IN. 

tAlC034]  Q 

DATA  NOT  AVAILABLE 

-20.000 

BREF 

1290.0000 

IN. 

XMRP 

976*0000 

IN.  XT 

vmp 

,0000 

IN.  VT 

ZMFiP 

400.QDDO 

IN.  2T 

SCALE 

,0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  13  LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CDDMACH  = 1.05  PAGE  7 5 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  CQNFieURATION  DESCRIPTION 
t AICOOS]  Q MSFC  594UA33J  740TS  tTJPtSlPSOn 
tAJC033)  □ MSFC  S34C1A33J  740TS  tTIPlSlPZOn 
IA1C034  3 MSEC  S94C1A33J  740TS  tTtPJSlPZOn 


RuoreR 

ORB  STING  .DM 
CRB  STING  -15.000 
ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2SSO.OOOO  SO.  FT 

UREF  1290.0000  IN. 

BREF  1290.0)00  IN. 

XMRP  S7B.OOOO  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  2T 

SCALE  .0040 


SIDESLIP  ANGLE,  BETA,  DEGREES 

FI6  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STA6E»  ALPHA  = 0 DEG 

CE3MACH  = I.IO  PAGE  749 


ROLLING  MOHENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL  CONF IGURATtON  DESCRIPTICN 

IAICOOB3  n MSFC  S3«  IA33]  74DTS  CTIPISIP20U  ORB  STING 
[A1C033I  □ MSFC  5941 IA331  740TS  lTlPISlP2Qn  t3ffB  STING 
t AtC034]  O MSFC  594nA33)  740TS  mPlSlPaOlI  ORB  STING 


RUDDER 

REFERENCE  INFORMATION 

.OC30 

SREF 

2690.0000 

SQ.  FT 

^IS.OQO 

LREF 

J 290. 0000 

IN. 

-20*000 

BREF 

1290*0000 

IN. 

XKRP 

976.0000 

IN,  XT 

YKRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

!N.  ZT 

SCALE 

.0040 

FIG  13  LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CFJMACH  = 1.25  PAGE  750 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  Sy^B^a. 

CONFIGURATION  DESCRIPTlfflV 

RUDDER 

REFEREFEE  INFORHATIEN 

(Aicooai  n 

MSFC  534CIA33)  740TS  [TIPlSlP20n 

ORB  STIW3  *000 

SREF 

2690*0000 

SQ.  1 

(AIC033]  □ 

DATA  NOT  AVAILABLE 

-IS. ODD 

LREF 

1290.0000 

IN. 

tMC03^)  <> 

DATA  NOT  AVAILABLE 

-20.000 

BREF 

1290. 0000 

IN. 

XHRP 

976.0000 

IN.  : 

YMRP 

.0000 

IN.  ^ 

ZHRF 

400.CKXJ0 

IN.  : 

SCALE 

.0040 

FI6  13  LATERM/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CG3MACH  =1.47  PAGE  751 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  CONE  IGURAT ICN  EDESO?  IPT I ON 
tAICOOB]  Q DATA  NOT  AVAILABLE 
CAIC033  3 □ MSFC  594CIA333  740TS  CTlPlSIP20n 

CAIC034)  Q DATA  NOT  AVAILABLE 


RUIXIGR 

-000 

0R8  STING  -15.000 
-20,000 


REFERESvJCE 
SREF  2B9G 

LREF  1290 

BREF  1290 

XMRP  97B 

ymrp 

2MRP  400 

SCALE 


irC'ORMATtON 
OCOO  so,  FT 

■ODQO  IN. 

,0000  IN* 

OCOO  IN,  XT 

0000  IN,  YT 

GOOD  IN,  2T 


icn 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  set  SYMBOL 

CCNFiajRATlQN  DeSCRIPTtON 

RUDDER 

REFERENCE  INFORHATIDM 

CAICOOB)  Q 

HSFC  594nA33)  740TS  (TIPISIPSOI) 

ORB  ST IMS 

-000 

SREF 

2690.0000 

so.  FT 

(A1CX03)  □ 

DATA  I«IT  available 

'-15.0Q0 

LREF 

1290.0000 

IN. 

t AIC034  3 O 

MSFC  S34nA33)  740TS  tTlPlSiP201] 

ORB  ST  INS 

"20.000 

fiREF 

129D.ODOO 

IN. 

XMRP 

97B.00CH3 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2f^P 

400.0000 

IN.  ZT 

SCALE 

.0040 

FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CDHACH  = 1.97  PA6E  753 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL 

CaNFlGURATIGM  DES:RIPTiONI 

RUDDER? 

REFEREMTE  EFlFCJrffiATJCN 

tAlCODB)  Q 

MSFC  594C1A33)  74QTS  tTlPISIRTQU 

CRB  STIN3  -OOO 

SREF* 

2SSO,OGOO 

SQ.  FT 

(AIC033J  O 

DATA  NOT  AVAILABLE 

-15.QD0 

LKHF 

!220,CDCD 

IN, 

(AtC0343  Q 

DATA  NOT  available 

-20,000 

BREF 

1250 .0000 

IN- 

XMRP 

975,0000 

XT 

VMRP 

*cooa 

IN.  YT 

2r<R? 

400. COCO 

IN*  ZT 

SCALE 

,0040 

FIG  13  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = Q DEG 

=2.99  r-AKF  794 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYtSOL 
{AIC008)  Q 
tAlC033)  □ 
(AIC034)  Q 


C0NPI6URATICN  DESCRIPTION 
MSEC  594tIA33)  740TS  tTlP|SIP20U 
MSEC  5S4CIA33)  740TS  CTIPIS1P20I1 
MSEC  S94UA33)  740TS  CT1PISIP20I) 


KUDDER 
ORB  STING  .ODD 
ORB  STING  -IS.OOO 
ORB  STING  -20,000 


REFERENCE  IhFORHATIEB^ 


SREF 

2890.0000 

SO. 

rr 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 
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SIDE-F0RCE  COEFFICIENTr  CY 


DATA  SET  SYMBOL 

C(2NFleLRATION  DESCRIPTII^ 

RUDDER 

REFERENCE  INFORMATION 

C AlCOOa  ) Q 

MSFC  534fIA33) 

740TS 

{T1PIS1P2013 

STING 

,DOO 

2B90.0D00 

5Q. 

FT 

IAIC033  3 □ 

MSEC  594t IA331 

740TS 

ETlP!SlP20n 

OSB  STING 

-15*000 

LREF 

1290*0000 

IN. 

CAJCP34  3 O 

MSEC  594tlA333 

740TS 

(T1PISIP20U 

ORB  STING 

-20.000 

BREF 

12SO*CDOO 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN* 

2T 

SCALE 
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7- 

TTTT 

tttt 

■rrrr 

THT 

Tm- 

Trrr 

TTTT 

TTTT 

TTTT 

TTTT 

TTrr 

TTTT 

TTTT 

Ttrr 

Tnr 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

TTTT 

Tm 

■mr 

TTTT 

nrr 

Trrr 

TTTT 

Trrr 

TTTT 

TTTT 

# f 

E 

, 

\ 

: 

• o 

1 . 

: 

' 

3 

• ^ 

: 

n 

i 

\ 

In 

, 

; 

>- 

U 

u ' ^ 

: 

n 

N 

N 

'I 

z 

V 

* 

z 

u 

: 

* 

N 

/-V. 

: 

o 
1— 1 
IL 

u.  1. 

z 

F 

z 

z 

El 

: 

UJ  -A 

D 

u 

n» 

\ 

1 

1. 

d 

Li 

UJ  u 

o 

Of 

ED  _ 1. 

1 

X 

Vi 

z 

r 

N 

V 

: 

U-  ■ ^ 

1 

liJ 

D — 9- 

F 

j 

-- 

- 

1 

i’ 

i 

r 

1 

: 

CO 

— 7.- 

1 . 

ri 

r, 

5 

1 

1 

■ 

- A* 

F ■ 

1 

1 

t 

|..M 

^ 

s 

t 

i 

’ 

* 

u 

F , 

1 .... 

' 

S 

i 

z 

i T 

i 

L 



' 1 

' 

X 

y. 

! 

z 

z 

i 

i 

1 

- 

— 

* 3 

— C* 

E 

• 

1 

i 

t 

: 

1 

r 

i 

#0 

it  Ml 

1 

-IIJI 

J.1U. 

iiii 

im 

JltA 

1 

nil 

ttti 

it*» 

ill* 

Lllsj. 

JJiL 

Mtr 

ill! 

_1LLL 

JJAL 

iLLL 

xiii 

■J 1 1 ! 

Lull. 

J.Ml. 

.ItU. 

nil 

Hu 

IIU. 

i 1 H 

*ur. 

itlL 

im 

Hit 

ItM 

JlUl 

IHI 

: 

4JLU 

- 

LG  -i 

12 

8 

4 C 

12  l' 

6 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  13  LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 

CAIMACH  = .GO  PAGE  756 


SIDE-FORCE  COEFFICIENT*  CY 


DATA  SET  SYMBOL  C0^n6URATl^^N  DESCRIPTICSN  RUODERf 

(AlC(303  j Q MSEC  534CIA331  740TS  (T1P1SIP20U  ORB  ST1K5  .000 
i DATA  NOT  AVAILABLE  -tS.OQD 

> DATA  NOT  available  -30.000 


REFERS^  lAFCfSHATIGN 


CA1C033I 
I AIC034) 


SREF 

2690, OOCO 

SO* 

LREF 

1290,0000 

m. 

^EF 

1290.0000 

XMRP 

97S.0000 

IN. 

YhiRP 

.0000 

IN. 

ZHRP 

400.0000 

IN. 

SCALE 

,0040 

SIDESLIP  ANGLE*  BETA,  DEGREES 

FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 

CBIMACH  = .80  PAGE  757 


SIDE-FORCE  COEFFICIENT*  CY 


DATA  SET  SYMBOL  COM^teuRATtON  DESCRIPTION  RUDDER  REFERENCE  I^5■OSHATI0N 

(AlCOOS)  Q MSFC  594CIA331  740TS  tTIPlSJP2013  ORB  STING  .ODD  SREF  2690-0000  SQ.FT 

tAlC033)  □ MSFC  594(1  A33)  74QTS  tTlPlSlP20n  ORB  ST  INS  -15. ODD  LREF  1290.0000  IN. 

[AICQ34J  O MSFC  594tIA33)  740TS  tTlPlSlP231I  QRB  STINS  -20.000  BREF  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 
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SIDE-FORCE  COEFFICIENT.  CY 


D^J^  SET  SYMBOL  CONFiSURATlON  DESCRIPTION 

CMCOOB]  Q MSEC  534UA33]  740TS  tTlPISIP20n  ORB  STINS 

IAICQ33]  □ DATA  NOT  AVAILABLE 

IAIC034]  <>  DATA  NOT  AVAILABLE 


RLODER 

REFERENCE  INFORMATION 

•oao 

SREF 

2890,£XX)0 

SO.  FT 

-15,000 

LREF 

1230. COOO 

JN. 

-2D. 000 

BREF 

1290.0000 

IN. 

XMRP 

376.D000 

IN.  XT 

VMRP 

.0000 

IN.  YT 

ZMRP 

400,0000 

IN.  ZT 

SCALE 

.0040 
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CD3MACH  = 1 .05  PARP  7RQ 


SIDE-FORCE  COEFFICIENT*  CY 


DATA  SET  SYHBOt 

CONTtCURATtON  DESCRIPTION 

RUCJDER 

REFERENCE  l^5^Cfa1ATlCN 

tAlCOOS)  D 

MSFC  534 C !A33) 

740TS 

tTlP!SIP20!) 

ORB  STING 

. ,ooo 

SREF 

2S90.0000 

SQ- 

FT 

CAIC0331  □ 

MSFC  534C IA33) 

740TS 

CTlPlSlP20n 

ORB  STING 

-IS^OOQ 

LREF 

1220.0C300 

IN. 

(A1C034J  Q 

MSEC  534 t IA33] 

740TS 

CT!P!S!P20n 

ORB  STING 

-20. ODD 

8REF 

1 220X000 

m. 

XMRP 

97GX00a 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

4O0XG00 

IN. 

2T 

SCALE 

X040 

SIDESLIP  ANGLE.  BETA,  DEGREES 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMS0L  C0^Fl6URAT10^I  DESCRIPTION 
EAICOOSI  Q HSFC  59411 A333  740TS  (TIP1SIP20U 

EA1C033]  U MSFC  534E1A33)  740TS  CTIPIS1P20I3 

(AEC034)  O MSFC  594EIA33J  740TS  ETIPISIPZOU 


RUDDER 
ORB  STING  ,OaO 
ORB  STING  -15.D00 
ORB  STihffi  -20.000 


REFERENCE  INFORMATION 
SREF  • 2G90.0000  SO.  FT 

UREF  1230.0000  IN. 

BREF  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

YMRP  .DOCSD  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SVMBOL 

CONFieuRATION  DESCRIPTION 

F?tX10ER 

REFERENCE  INF&R>!AT10N 

CA1C008T  Q 

MSFC  S3inA33J  7<10TS  IT1PISIP2DIJ 

ORB  STING  .000 

SREF 

2SSO,£3COO 

so.  FT 

EA1CD33)  □ 

NOT  AVAILABLE 

-15*000 

LREF 

1290.UD0O 

IN. 

IA1C034) 

DATA  NOT  AVAILABLE 

-20*000 

BREF 

I290.CC0O 

IN. 

XMRP 

97S.OOOD 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2NRF 

400.0000 

IN.  ZT 

SCALE 

*0040 
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SIDE-FORCE  COEFFICIENTp  CY 


DATA  SET  SVMSffi. 

CONFJGLRATION  DESCBtPTlCSM 

RU3DER 

REFERENCE  INFORMATlCW 

{ AlCDOa  J Q 

DATA  mT  AVAILABLE 

.000 

SREF 

2S9D.OOOO 

SQ.  FT 

tAICD33)  □ 

MSFC  594tlA33J  740TS  tTlPISIP20t) 

ORB  STING  -15.000 

UREF 

1290.0000 

tAlC034)  ^ 

DATA  NOT  AVAILABLE 

-20.000 

BREF 

1290,0000 

IK* 

XMRP 

976,0000 

IN*  XT 

YMRP  ' 

.0000 

IN.  YT 

ZHRP 

40Q.OOOO 

IN.  2T 

SCALE 

*0040 

SIDESLIP  ANGLEp  beta.  DEGREES 
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SIDE-FORCE  COEFFICIENT,  CY 


DftTA  SET  SYHBB!.  CONFiemATteiN  DESCRIPTION  RUOCER  REFERENCE  l^?6R^ylTICN 


cMcooa)  r 

3 MSFC  5S4t IA33J  740TS 

ITIPIS1P201) 

ORB  STING 

.000 

SREr 

2690.00CX3 

SO.  FT 

tAlC033)  r 

1 DATA  NOT  AVAILABLE 

H5.000 

LRER 

1220*0000 

m. 

CMCG34)  ^ 

> MSFC  S94tlA331  740TS 

(TIP1SIP20M 

ORB  STING 

-20.Q0D 

BRGF 

1290*0000 

IN. 

XMRP 

976*0000 

m . XT 

VMRP 

.0000 

IN,  VT 

ZNRP 

400.0000 

IN.  ZT 

SCALE 

.0040 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SWBOL  CONFIGURATION  DESCRIPTION 
(AIC009  ) Q MSFC  594£IA33)  74QTS  ITIPISIP20I J 
J DATA  NOT  AVAILABLE 
> DATA  NOT  AVAILABLE 


( A1C033 ) 
CAIC034) 


RUDDER 
ORB  STING  .000 
-15,000 
“20.000 


REFERENCE  INFORHATICN 
SREF  2S90.00D0  FT 

LREF  1290i0000  IN. 

BREF  1230.0000  IN. 

XHRP  S7S.OOOO  IN.  XT 

VMRP  .0000  IN.  VT 

ZMRP  400.00CS  IN.  2T 

SCALE  .0040 
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SIDE-FORCE  COEFFICIENT*  CY 


DATA  SET  SVhBCL  CCAJFJ  SURAT  ION  DESCRIPTION 

(AlCDOSl  n H5FC  534tlA33]  740TS  tTlPlSlP20n  ORB  ST  INS 

lAia333  3 O NSFC  5S>inA33J  74DTS  tTtPlSIP20n  ORB  STINS 

CAIC034J  ^ MSFC  534nA333  740TS  tTlPlSIP20U  ORB  STINS 


RUDDER 

REFERENCE 

,000 

SREF 

269D.EX300 

SG.  FT 

"I5*0DD 

LREF 

1290, GUOO 

IN, 

-2O.QD0 

BFiEF 

1290,0000 

IN. 

XKF2P 

97S.CD0D 

!N,  XT 

YMRP 

,0000 

IN.  YT 

2MRP 

4GG.CC0D 

IN.  ZT 

SCALE 

.GQ40 
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YAW I NG  M0MENT  COEFF I C I ENT  r C YN 


0\TA  SET  SYM8®, 

CONReU^ATION  OESCRIPTION 

rudder 

REFERENCE  IKFORNATION 

tAlCOOB)  Q 

hSFC  534C1A333 

740TS 

CTiPiSiPsan 

ORB  STINB 

*00Q 

SREF 

2690 .0000 

so. 

FT 

IAIC033)  n 

HSFC  594t IA331 

740TS 

(TIPIS1P20U 

ORB  STINE 

'-IS.ODO 

lref 

1290.0000 

IN. 

C A1C034 ) <> 

MSFC  594tlA33T 

74DT5 

CTlPtSlP20n 

ORB  STING 

“20.000 

BREF 

1290.0D00 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN, 

YT 

ZHRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  COI^IGURATICM  DESCRIPTION 
tAICDQB)  Q MSFC  SS^liA331  740TS  tTlP!SlP20n 

tAIC033)  n DATA  NOT  AVAILABLE 

IAIC034)  Q DATA  NOT  AVAILABLE 


cm  STING 


F5UDDER 
.OCfO 
-IS, ODD 
-20. ODD 


RKFERET^E  l?\rGRt^AT  ItDN 

2S90.D0CX)  SO*  FT 
LREF  12S13.IX?00  IN. 

BREF  12SD.GQ00  IN. 

XMRP  S7S.COGO  IN.  HT 

YHRP  .OQOO  IN.  YT 

ZMRP  4DO.OOOO  IN.  ZT 

^AUE  .0040 


iHHHnnnHnnHnnnHiL^^, 
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SnnnBBHHHnHnigBnMHniSL 
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YAWIN6  MOMENT  COEFFICIENT.CYN 


DATA  SET  SVHBOL  C0NFI6LffTATl0N  DESCRIPTION  RUDtER  INFERENCE  IFF(3RHATieN 


(MCQ081 

n MSFC  594C1A333 

740TS 

tT)PlSlP20n 

ORe  STING 

.000 

SREF 

2690.0000 

SO. 

FT 

( MC033} 

□ MSFC  S94UA33) 

740TS 

CTIPIS1P201 1 

ORB  STIN15 

-15.000 

LREF 

1230.0000 

IN. 

( AIC034) 

<}  MSFC  S94UA33) 

740TS 

tTlPlSlP20n 

ORB  STING 

-20.000 

BREF 

1230.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

vmp 

.0000 
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YT 

ZMRP 

400.0000 
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2T 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA.  SET  SYHB0L  C0MFI6URAT1DN  DESCRIPTION 

( AlCOOS)  Q MSFC  594^1  IA33}  74DTS  CT1P1SIP20U  ORB  STING 
fAlC033)  □ DATA  NOT  AVAILABLE 

{AlCOSin  O DATA  NOT  AVAILABLE 


RUDDER 

REFERENCE  I^FCRI'1AT1CN 

,000 

SREF 

2B9Q.0000  SO,  FT 

-IS.OOQ 

LREF 

1290.0000  IN. 

-20.000 

8REF 

1290.0000  IN. 

XKRP 

97S.0000  IN.  XT 

YMRP 

.0000  IN.  YT 

ZMRP 

4GO.OOOO  IN.  ZT 

SCALE 

.0040 
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YAWING  MOMENT  COEFFICIENT^ CYN 


DATA  KT  SVKBCL  aavTIGURATION  DSSCRtPTtaN 
(AtCOOB)  Q MSFC  53«IA333  74QTS  tTIPlSIP20n 

tA10J33)  □ MSFC  534CIA333  740TS  CT1PIS1P2QH 

£A10J34  3 <5  MSFC  S94£1A333  740TS  £TJPlSlP20n 


RUDDER 
ORB  STINS  .000 
ORB  STING  -IS.OOQ 
ORB  STING  -20.000 


REFERENCE  lt>f0RHAT10N 


SREF 

2690,0000 

SQ. 

FT 

LREF 

1290.0DCM3 

IW. 

BREF 

1290,0000 

IN* 

XMRP 

976.0000 

m. 

XT 

YHSP 

.0000 

IN* 

YT 

ZMRP 

400,0000 

IN* 

2T 

SCALE 

.0040 
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YAWING  MOMENT  COEFFICIENT» CYN 


DATA  SET  SYMBBL  CONFIGURATION  DESCRIPT I CN 

(AlCOOaj  Q MSFC  594( IA33J  740TS  CTIPISIP20I)  ORB  STING 
tAIC033)  U MSFC  594UA33J  740TS  tT|P|SIP20IJ  ORB  STING 
(A1C034)  <>  MSFC  594(1  A33)  74QTS  [TIPIS IP20U  ORB  STING 


RUDDER 

REFERENCE  IM=^ORMATIGK 

.ODD 

SREF 

2S90.0000 

SO,  FT 

-15.000 

LREF 

I290.000Q 

IN. 

-20,000 

BREF 

1290.0000 

IN. 

XMRP 

376.0000 

IN.  XT 

YMRP 

•0000 

IN.  YT 

ZMRP 

400,0000 

IN.  ZT 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SYMBOL 

CCS^lGURATION  DESCRIPTION 

RUDDER 

REFERENCE  INFORMATION 

CMGDQSl  Q 

MSEC  534C1A33J  740TS  tTlPlSIP201J 

Offfl  STING  .000 

SREF 

2090,0000 

SQ*  { 

CA1C033  3 □ 

□^TA  NOT  AVAILABLE 

-13.000 

LREF 

1290. CXXO 

IN. 

C MC034 } O 

DATA  NOT  AVAILABLE 

-20.1XK3 

. BR£F 

1290.0000 

IN. 

XMRP 

97B.0000 

IN,  1 

YMRP 

.0000 

IN.  ’ 

ZMRP 

400.0000 

m.  : 

SCALE 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYHBOL 

CONFIGURATION  DESCRIPTION 

RUDDER 

FJEFERENCE  1^^C^RMAT1CH^ 

(Aicooai  Q 

DATA  NOT  AVAILABLE 

.DOO 

SREP 

2S90.DOOO 

SO.  1 

(AIC033)  □ 

MSFC  594(IA33)  740TS  [TIPISIP201] 

ORB  STIN5  -15.000 

LR0=' 

1230.DD00 

IN* 

CMC034)  Q 

DATA  NOT  AVAILABLE 

-20 .000 

BREF 

1230.0000 

IN. 

XMRP 

976.0000 

IN. 

YMRP 

.0000 

IN. 

ZNRP 

400.0000 

IN. 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 
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YAWING  MOMENT  C0EFFICIENT.CYN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  RUDDER  REFERQ^CE  INFCRHATION 

CAtCOOBl  n M5FC  394tlA33J  740TS  ITIPlSlP2ai)  CRB  STING  .ODD  SREF  2690.0000  SQ.FT 

IA1C033)  □ DATA  NOT  AVAILABLE  -15.000  LREF  1290.0000  IN. 

tA!C034J  O HSFC  594tlA33I  740TS  tTlPISlP20n  ORB  STING  -20.000  BREF  1290.0000  IN. 

Xt«P  976.0000  IN.  XT 

YMRP  ,0000  IN.  VT 

2MRP  400.0000  IN.  2Tr 

SCALE  .0040 


SIDESLIP  ANGLE.  BETA,  DEGREES 
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YAWING  MOMENT  COEFFICIENT, CYN 


DMA  SET  SYMBOL 

CONr IHJRATIDN  ceSCRiPTIDN 

RUDDER 

REFERENCE  INFORMATION 

(AICOOB)  Q 

MSEC  S34CIA333  740TS  CT1P1S1P20I J 

ORB  sum  *ODD 

SREF 

2890 .0000 

SO.  FT 

IA1C0331  □ 

DATA  NOT  AVAILABLE 

-15.000 

UREF 

12SO.OOOO 

IN. 

(A1C034)  O 

data  not  AVAIUBLE 

-20,000 

BREF 

I29D.GCD0 

IN. 

XHRP 

97B.OOQO 

IN.  XT 

YHRP 

.0000 

IN.  YT 

ZHRP 

400.0000 

IN.  2T 

SCALE 
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YAWING  MOMENT  COEFFICIENT, CYN 


data  SET  SYMBOL  CONFIGURATION  DESCRIPTION  RUDDER 
( A1C008)  n MSFC  594UA331  740TS  ITIPISIP20H  ORB  STING  .DQO 
tAIC033I  □ M5FC  594nA33)  740TS  tTIPtSlP20t)  ORB  STIARi  -15.000 
(A1CQ34)  O MSFC  594IIA333  740TS  tTlPlSlP201)  ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2690,0000  SQ.  FT 

LREF  1230.0000  IN. 

BREF  1250.0000  IN. 

XHRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  2T 

SCALE  .0040 


FIG  !3  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER. CYDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
ICIC034)  Q MSFC  594(1  A33)  740TS  CTIPI51P2011 

ICIC0331  □ MSFC  594(1 A33)  740TS  (TIPISIP20I 3 


ORUDDR 
ORB  STING  -2D,0D0 
ORB  STING  -15.000 


REFERENCE  IM^BRHATICN 
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SCALE 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYt^K.  CONFieLRAT  I CM  DESCRIPTION 

tClCOS-i)  Q HSFC  594C IA33)  740TS  ITlPtSIPSOn 

tClC0331  □ HSFC  594CIA333  740TS  tTlPISIP201 ) 


ORUOOR 
ORB  STING  -20.000 
ORB  STING  -15.000 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290 .0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN-  YT 

ZMRP  4CO.OOOO  IN.  ZT 

SCALE  .0040 


FI6  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

tBOBETA  = -S.OO  PAGE  773 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBCS.  CONFIGURATJON  DESCRIPTION 


CRUOCR 


tCl€034J  Q MSEC  594CIA33)  740TS  tTlP!SlP20n  ORB  STING  -20.000 

(C1C033)  □ MSEC  594C1A33]  740TS  mPIStP20n  ORB  STING  -15.000 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDERrCYDR 


DATA  SET  SYMBOL  CONFIGURATim  I^SCRtPTSON  DRUODR  REFERBCE  INFORMATION 

tC!C034J  n MSFC  S94IIA33J  740TS  tTlP!SlP2aiI  Of?B  STIN6  -20.000  SREF  26SQ.D0(XI  SQ.FT 

[C1C033)  U MSFC  594CIA33)  740TS  tTIPIS!P20U  ORB  STING  -tS.OOO  LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

. HMRP  976,0003  IN.  XT 

YHRP  .0000  IN.  YT 

2HRP  400.0000  IN.  ZT 

SCALE  .0040 


FIG  !3  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER.CYDR 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBOL 

COI'riGURATlON  DESCRIPTION 
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SIDE  FARCE  COEFFICEINT  DUE  TO  RUDDER. CYDR 


DMA  SET  SYMBOL  Ci»JF16URATl©-J  OESCRiPTlC3N  DRUDDR 
CCIC0343  Q MSPC  594CIA33)  740TS  CTtPlSlP2Gn  (5RB  STING  -20*0DO 
rCIG033)  □ MSFC  594C1A33)  740TS  tTlPlSlP2Ql3  CRB  STiNG  -15>000 
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DATA  SET  SY^©GL  C6fyFl6l«ATI0N  DESCRfPTtON 


DRLDDR 


tC|C0343  Q HSTC  534EIA331  740TS  CT1P15IP20I3  ORS  STINS  *'20.000 

(CIC0333  □ MSFC  534CIA331  740TS  tTlPlSiP20n  ORB  STING  -15*000 


MSFC  534CIA331  740TS  tTlPlSiP20l3  ORB  STING  -15*000 


REFERQvCE 
SREF  2690 
LE^F  1290 
BREF  1290 
XHRP  376 
YMRP 

ZHRP  400 
SCALE 


IbFORHATION 
.0000  SQ*  FT 

.0000  IN* 

.0000  IN. 

.0000  IN*  XT 

.0000  IN.  YT 

.tXOO  IN-  ZT 

.0040 


.0050 


fllBSSBBSSSBSBBBBSBSBBBSBSBSSBS»8g| 


.0040 


.0035 


.0030 


■■■Bil 

■■■■I 


Bsmi 


wm 


gi] 


mmBBHIBBBi 


Mmmmmmmmmmmmmmmmmmmmi 

IBBBBBBBaBBBaBBBBniHnnBii 

ilBBBSSBBSSBSBSB^ 


-1  0 1 2 3 4 5 6 7 

MACH  NUMBER 

FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 

CHDBETA  = 4.00  PAGE  785 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER. CYDR 


DATA  BET  SvriBOL  CDNTIGURATION  DESCRiPTION 
ICIC0341  Q MSFC  594HA33J  740T5  (TtPlSlPSOl) 

(C1C033J  O WSFC  594UA333  740TS  CTIPISIPSQU 


DRUDCR 


REFERENCE  I^y'£3^^!ATlCW 


ORS  STING 

-20 ,000 

SREF 

2S90.0000 

SO. 

FT 

CRB  STING 

-15.000 

LREF 

1290. oaco 

IN. 

BRET 
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SCALE 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  symbol  COMF1 DURATION  DESCRIPTION 
CCIC034}  Q MSFC  594(IA33)  740TS  CTIPI51P20I3 

CC1C033J  □ MSFC  594MA33)  74DTS  CTIP151P20I] 


DRUDDR 
ORB  STINB  -20.000 
ORB  STING  -15.000 


REFERENCE  INFORMATION 
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SCALE 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBOL  COMTIGURATfON  DESCRIPTION 
[C1C034T 
(CIC033) 


ORUDOR 


REFERENCE  IKFCRMATION 


740TS 

tTlPlSlP20n 

C?RB  STINS 

"20.000 

SREF 

2e90.00C0 

SQ.  FT 
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(TlP15lP20n 
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LREF 
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IN.  ZT 

SCALE 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER.CYNDR 


DATA  SET  symbol  CDNFIELRATION  DESCRIPTION 


DRU3DR 


REFERENCE  INFORHATION 


tCtC034)  Q MSFC  534UA33  ) 740TS  (T|PISIP2aiJ  ORB  STING  -20.000 

(C1C033]  □ MSFC  594(1  A33  ) 740TS  tTIP!SlP20n  ORB  STlhJG  -15.000 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


data  set  SYfIBOL 

CONF1GURATIC5N  oeSCRIPTieW 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER»CYNDR 


DMA  SET  SYHBC5L  CONFIGURATION  DESCRIPTION 
CCIC0343  Q M5FC  594CIA33)  740TS  (TIPISIP20IJ 

CCIC033I  □ H5FC  534tlA33J  740TS  (TlPlSIP2ai3 


ORB  STING  -20.000  SREF  2e90,0C30a  SQ.  FT 

ORB  STING  -15,000  LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  S7G.DOOO  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 

SCALE  .0040 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER rCYNDR 


DATA  SET  SYMSCL  Cffl^lGURATION  DESCRIPTION 
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CCICCG3)  □ MSFC  594nA33)  740TS  tTtPlSlP201) 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CCIC034)  Q MSFC  594(IA33)  740TS  (TJPJS 
tClC033)  □ MSFC  594I1A331  740TS  [TlPlS 


DRUOOR 


REFERENCE  iNFORtlATIEN 


740TS 

(TIPJSlP20n 

ORB  STING 

-20.000 

5REF 

2690,0000 

SO.  FT 

740TS 

tTlPlSlP20l3 

ORB  STING 

-15.000 

LREF 

1250  .OCXK) 

m. 

8REF 

1230.0000 

IN- 

XMRP 

97G.DOOO 

IN.  XT 

YKRP 

.0000 

IN*  YT 

2MRP 

400.0000 

IN*  2T 

SCALE 

,0040 

,0015-r 

.OOlO-f- 

*00054- 

-,0005'j- 

-.OOlO-i- 

-.0015*4 

-.0020-4 

-.0025*4 

-.0030*4 

-.0035*4 

-.0040*4 

-.0045-4 

-.0050-^ 


2 3 

MACH  NUMBER 


FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 

CFDBETA  = .00  PAGE  794 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


data  set  SYHBCH- 

CONFIBURATION  DESCRIPTION 

DRUODR 

REFERENCE  INFORHATIDN 

fCICD341  Q 

MSFC  394nA331  740TS  (TtPlSIP20n 

ORB  STING 

“20,CXH3 

SREF 

2S90.0000 

SO,  FT 

tClCD33)  □ 

MSEC  5341 IA33)  740TS  (T1P1SIP20U 

ORB  STING 

“15,000 

LREF 

1230.0000 

IN. 

SREF 

1230,0000 

IN. 

XMRP 

37S.OOOO 

IN.  XT 

YMRP 

.0000 

IN.  VT 

2MRP 

400.0000 

[N.  2T 

SCALE 

.0040 

MACH  NUMBER 

FI6  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CGIBETA  = 2.00  PAGE  795 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL  CEWF16URATIQN  DESCRIPT  I I3N 
tCIC034  ) Q MSFC  S94nA331  740TS  (T1PISIP20I  J 

CC1C033)  □ HSFC  5941  tA33)  740TS  iTIPlStP20U 


ORUDDR 
ORB  STING  -20.D0D 
ORB  STINB  -I5.0QD 


RB^ERENCE  Ifi^ORMATION 
SREF  2690.0000  SQ.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  97G.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MKP  4CX3.0ODO  IN.  ZT 

SCALE  .0040 


CHJBETA  = 4.00 
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YAWIN6  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DAT^  SET  SYMBOL  COI'FIGURATiON  KSCRIPTIW4 
tCIC034)  D MSEC  534CIA33)  740TS  {T1P1SIP201 ) 
tClC033  3 □ MSFC  534UA333  74QTS  tTlPlSIP20t3 


DRUOOR 
CRB  STING  -20.000 
ORB  STING  -15,000 


REFEI?£NCE  INFCRHATICN 
SREF  2690.0000  SQ,  FT 

LREF  3290.0000  IN. 

BREF  1290,0000  IN. 

XMRP  97G.OOOO  IN.  XT 

YMRP  .0000  IN.  YT 

ZmP  400.0000  IN.  ZT 

scale  .0040 
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YAWIN6  HOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER»CYNDR 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDERtCBLDR 


DATA  SET  SYMBOL  CCK'FlBLIRATtBN  OESCRIPTIOW 

ICIC034)  Q HSFC  594tlA33)  740TS  (TlPlSlP20n  ORB  STINS 

ICIC033J  □ MSFC  594EIA33)  74DTS  mPlSlP20n  ORB  STING 


ORUODR 

REFERENCE  INFCRMATIW 

-20.000 

SREF 

2690.0000 

SO.  FT 

-15*ODO 

LREF 

12S3.DOOO 

IN. 

BR£F 

1230*OCXXr 

m. 

. XHRP 

976.0000 

m.  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  2T 

SCALE 

.0040 

FIG  13  LATERAL/D1RECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CA3BETA  = -10.00  PAGE  800 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CBLOR 


DATA  SET  SYHBBL  CONFiaJRATICN  INSCRIPTION  DRUOOR  REFERENCE  INFORMATIGN 

CCIC034)  Q HSFC  534UA33)  740TS  tTlP|SlP2aiJ  ORB  ST  I NS  -20.0CB3  SREF  2SM.OOOO  SQ.FT 

tClC033)  □ HSFC  594UA331  740TS  ET1PISIP201J  ORB  ST  I NS  -15.000  LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XHRP  976.0000  IN,  XT 

YHRP  .0000  IN.  YT 

ZHRP  4DO.DOOQ  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 

RG  13  LATERAL/DIRECTIONAL  RUDOER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

(BIBETA  = -8.00  PAGE  801 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, GBLDR 


DMA  SET  SYMStX  CONTI GUf^AT I C3N  DESCRIPTION 
tCIC034  3 Q N^C  534UA331  74QTS  tTlPlSlP20!  ) 

CCIC033)  LJ  MSEC  5g4UA33)  740TS  mPlSlP20n 


ORUDOR 
ORB  STING  -20,000 
CRB  STING  ^!5.000 


REFERENCE 
^EF  2S90 
LRET  1200 
BREF  1200 
XMRP  976 
YMRP 

ZNRP  400 
SCALE 


INFCRTiATIia^ 
0000  50,  FT 

0000  IN. 

0000  IN. 

0000  IN,  XT 

DODO  IN,  YT 

0000  IN,  ZT 

OD40 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


^ 


DATA  SET  SY^©OL 

CONFIGURATION  DESCRIPT IC5N 

DRUODR 

reference  INFCRHMICN' 

[CIC034)  Q 

f^C  S94[IA33  ) 740TS  tTlPlStP20U 

csra  STING 

-20.D00 

SREF 

2690, cm3 

SQ.  FT 

tClC033)  □ 

MSFC  594CIA333  74DTS  {TIPIS1P20U 

ORB  STING 

-IS.OOO 

LREF 

1290,COXJ 

IN, 

BREF 

129Q,00£XD 

IN, 

XMRP 

976.0(300 

tN,  XT 

VMRP 

.OCfOO 

IN,  YT 

ZMRP 

400*0000 

IN.  ZT 

SCALE 

.0040 

Fie  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


data  SET  SYMBOL  CDNF!6URAT  I ON  DESCRIPTION  DRUODR  REFERENCE  IriFORHATICN 

ICIC034)  Q MSFC  SS4IIA33]  740TS  ITIPISIP20U  ORB  STIN6  -20.000  SREF  2B30.D000  SQ.  FT 

CCIC033]  □ MSFC  53411 A33]  740TS  ITIP1SIP201J  ORB  STING  -13.000  LREF  1290.0000  IN. 

BREF  1290. GOOD  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 

scale  .0040 


-1  01234567 

MACH  NUMBER 

FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER,CBLDR 


DATA  S£T  SYJ35L  a3^Fl6URATIO^J 


(ClC03i) 

(CtC033J 


foTC  5S4UA33J 
r*src  5S4flA33) 


740TS 

740TS 


tTIPISlP20n 

CTIF1S1P2QU 


DRUDDR 
eta  STtfJG  -20.CK30 
etB  STIM3  -ISpGCO 


reference  IW=W1ATI0N 


SREF 

2SS0,D000 

50, 

FT 

LREF 

1230.0D00 

IN, 

BREF 

1290,000) 

IN, 

976.000Q 

IN. 

XT 

WiRP 

,0000 

IN, 

YT 

Z^C?P 

4D0,0D00 

IN, 

2T 

SCALE 

,0040 

FIG  13  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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ROLLING  MOMENT  GOEFFICIENT  DUE  TO  RUDDER. CBLDR 


DATA  SET  SYHBBL  DaNFIGURATlGN  DESCRIPTJCN  DRUtX3R  t^fERENC^  ^^5^ef3^^TI0N 

(CIC034J  Q MSFC  584CIA33J  740TS  CTlPlSlP20t)  0R8  STING  -20.000  S(®='  2S90.D0K3  SQ.FT 

tClC033)  □ MSFC  5941 1 A333  740TS  t TIPIS IP201)  ORB  STING  -15.000  LREF  1230,0000  IN. 

K?EF  1230.0000  IN. 

XHRP  976.0000  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  4CO.ODCO  IN.  ZT 

SCALE  .0040 


FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 

CGJBETA  = 2.00  PARE  flOfi 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


DATA  SET  SYMBOL  CeWFISURATION  DESCRIPT tON 
CCICD34)  Q MSFC  SSiClASB]  740TS  ITIPIS1P20I] 

(CIC0331  □ MSEC  594IIA33I  740TS  ITIP1SIP2Q1) 


.0022 


K^UOOR 

ORB  STINS  -20.000 
ORB  STINS  -15.000 


REFERENCE  INFORMATION 


.0020 


.0018 


.0016 


,0014 


.0012 


.0010 


.0008- 


.0006 


.0004 


.0002 


- .0002 


-.0004 

-.0006, 


SREF 

2630.0000 

SO. 

FT 

LREF 

I2S0.D00D 

IN- 

BREF 

1230.0000 

IN. 

XMRP 

976 .0000 

IN. 

XT 

YHRP 

,0000 

IN. 

YT 

imp 

400.0000 

IN. 

ZT 

SCALE 

.0040 

2 3 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER* CBLDR 


DATA  SET  SYMBOL 

tClC034)  Q 
(CJC033)  □ 


CONFIGURATION  DESCRIPTION 
ICIC034)  Q MSEC  594tIA33)  740TS  [TlPlSlPSOll 

IC1C033)  □ MSFC  594UA33)  740TS  tTlPlSlP20n 


.0022 


.0020 


.0018 


.0016- 


.0014 


.0012 


.0010 


.0008 


.0008 


.0004 


.0002 


- .0002 

- .0004 
-.0006. 


DRUDDR 

REFERENCE  iFyTORMATION 

“20. ODD 

SREF 

2690.0000 

sa.  FT 

'-!5.000 

LREF 

1230,0000 

[M. 

BREF 

1290.0003 

IN- 

XMRP 

976.0000 

IN , XT 

YMRP 

,DG00 

IN-  YT 

2MRP 

400*0000 

IN.  2T 

SCALE 

.0040 

2 3 

MACH  NUMBER 


Mnnai 

■■■■■■ 


FIG.  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 

CnBETA  - G.OO  PAnp  flnfl 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


DATA  SET  SYMS3L 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

tClC03<n  Q 

HSFC  594:nA33)  74DTS  tTlPlStP20n 

ORB  STING 

-20,000 

SRGf 

2690.0000 

SO.  FT 

tClC0331  □ 

MSEC  534tIA33)  740TS  CTtPlSIP20n 

ORB  STirJG 

-15.000 

VRSr 

1290,0000 

IN- 

BREF 

1290,0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

•0000 

IN.  rr 

2MRP 

400,0000 

IN.  2T 

SCALE 

.0040 

MACH  NUMBER 

FIG  13  LATERAL/OIRECTIQNAL  RUDDER  EFFECTIVENESS-FiRST  STAGE,  ALPHA  = 0 DEG 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER rCBLDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


I3?tXOR 


tCIC034)  Q MSFC  534C  IA33)  740TS  lT!PlStP20n  STING  -20,000 

[CIC033)  □ M5FC  594nA33)  740TS  (TlPISlP20n  ORB  STING  -I5.0DO 


REFERETjCE  ir^CRHATION 
SREF  26SO*OOQO  SD,  RT 

LREF  1290,0000  IN* 

BREF  I^,DDOO  IN. 

XMRP  97G.00D0  IN.  XT 

YMRP  ,0000  IN,  YT 

2MRP  400,0000  IN,  ZT 

SCALE  .0040 


.002 


.002 


!nBBBBHBBS88BMS5BB8n8S8SBS8iB8Bi 
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aaaBBtw—nnwBaaMii 

jaammnmaaeaaBamiBB^ 
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FIG  13  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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RGLLIISI6  MOMENT  COEFFICIENT,  GBL 


ROLLING  MOMENT  COEFFICIENT,  CBL 


data  SET  SYMBOL  CONF I GUHATiOCJ  DESCRIPTION  RUDDER  tSFEfOJCE  InEK^HATION 

(AtCOCB)  n MSEC  S34UA333  740TS  IT1P1S1P20I  J ORB  STING  .ODD  S?EF  2690, GOOD  SQ-PT 

(A1C012I  □ DATA  NOT  AVAILABLE  -15.000  LREE  1290.0000  IN. 

tAlCOlS)  O data  not  AVAILABLE  -20.0D0  SREF  1230,0000  IN, 

XMHP  97S.0DD0  IN.  XT 

YMRp  ..GOOD  m.  yr 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  H LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DES 
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ROLLING  MOHENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  COM^  1 EURAT I ON  DESCR I PT I ON  RUOCER  REFERENCE  ! NFORMAT  [OM 


(AIC0091  C 

3 hSFC  5941 IA93) 

740TS 

(TTP1S1P20U 

ORB  STIM5 

.000 

SREF 

2G90.OKK3 

SO.  nr 

(AICOI2  3 L 

1 HSrC  594UA33) 

740TS 

(TlPtSlP201) 

QRB  STING 

"IS.OOO 

LREF 

1290.0000 

IN. 

tAlCDlSD  < 

> M5FC  594UA33) 

740TS 

CTlPISlP20n 

ORB  STING 

-20.000 

BRER 

1290.0000 

IN. 

XMRP 

97G.DOOO 

IN.  XT 

YMRP 

.0000 

IN.  VT 

ZMRP 

400.0000 

m.  ZT 

scale 

.0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DMA  SET  SYhBt3L 

CONFfGURATim  DESCRIPTION 

FlUODER 

reference  INFORMATION 

fAiCDoaj  Q 

MSFC  5941 !A33) 

740TS 

£TlPtSlP20n 

0R3  STIf'ffi 

.000 

SREF 

2B90.CXXK> 

SO- 

FT 

EAIC012J  □ 

MSFC  594nA33J 

740TS 

CTIPIS1P20I3 

CR8  STI^S3 

“15.000 

LREF 

I29O.0COO 

IN* 

CA1C015J  ^ 

MSFC  594t!A33) 

740TS 

CTIPIS1P20J ) 

ORB  STING 

-20.000 

BREF 

I29O.000D 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.ODOD 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


ROLLING  MOMENT  COEFFICIENT.  CBL 


ROLLING  MOMENT  COEFFICIENT,  CBL 


D^r^  SET  SYMBOL 

COl^FlGURATtON  DESCRIPT  JON 

RUDDER 

REFERENCE  INFORMATION 

tAicooai  Q 

HSFC  594tlA333  740TS  tTlPlS|P20n 

ORB  STING  .000 

SREF 

2590,0000 

SO.  FT 

rAlC0l2)  n 

DATA  NOT  AVAILABLE 

--15.DOO 

LREF 

1290.0000 

tN. 

(AIC015}  o 

DATA  NOT  available 

-20.000 

BREF 

1290,0000 

IN, 

XMRP 

976.0000 

IN-  XT 

YHRP 

-0000 

IN.  YT 

2NRP 

400,0000 

IN.  ZT 

scale 

.0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

CHIMACH  = 2 >99  PAGE  818 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SVreOL 

CONFIGURATION  DESCRIPTION 

RUDCER 

REFERENCE  INFORHATION 

CAJOXJ3)  Q 

HSFC  594UA33) 

740TS 

(T1PISIP201) 

I2RS  STING 

-000 

5REF 

2S90.0000 

SO. 

FT 

rAlCDI2)  □ 

MSFC  S94[IA33) 

740TS 

(T1PISIP201) 

ORB  STING 

-15*000 

LREF 

1290*0000 

IN. 

tAlCOlS)  O 

MSFC  S94CIA33} 

740TS 

CT1P15IP20U 

ORB  STING 

-20*000 

BREF 

1290-0000 

IN- 

XHRP 

076,0000 

IN. 

XT 

VMRP 

.0000 

IN. 

vr 

2MRP 

400-0000 

IN. 

ZT 

SCALE 
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SIDE-FORCE  COEFFICIENT,  CY 


DMA  SET  SVMS(3L  CONFIGLRATICIN  DESCRtPTI®)  RUDDER  REFERENCE  INFCRHATION 


CAicDoai  r 

1 MSFC  594CIA33]  740TS 

CTlPlS|P2t3I) 

iSRB  STING 

.CKX3 

SR£F 

2690. OCWO 

SQ. 

FT 

tA!COl2  3 L 

1 HSFC  594CIA333  74DTS 

(TIPIS1P201> 

ORB  STING 

-IS.DOO 

LREF 

1230.0000 

IN, 

(AIC015I  < 

> H5FC  594t IA33J  740TS 

(TlPlSlP20n 

ORB  STING 

-20.000 

-BREF 

12SD.OOOO 

IN, 

XMRP 

97S.OOOO 

IN, 

XT 

YMRP 

.0000 

IN, 

VT 

ZMRP 

400-0000 

IN, 

2T 

SCALE 

.0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMSffi- 

COf^IGURATION  DESCRIPTION 

RUDDER 

REFERENCE  INFORNATICN 

tMCOOS)  Q 

MSFC  S94(IA335  740TS  {T|PlS1P2aiJ 

ORB  STING  ,000 

SREF 

2690.0000 

SQ.  FT 

(A1C012)  □ 

DATA  NOT  AVAILABLE 

-15.000 

LREF 

1290.0000 

IN. 

CA1C0S5J  Q 

data  not  available 

-20.000 

BREF 

1290*0000 

IN. 

XHRP 

976.0000 

IN.  XT 

YHRP 

.0000 

IN.  YT 

ZMRP 

403.0000 

IN.  ZT 

SCALE 

•0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 

FIG  14  LATERAL/DIRECTIGNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL  CONFISURATION  DESCRIPTION  RUDDER 
CAIC009]  Q HSFC  S94IIA33)  740TS  tTlPlSlP20n  ORB  STlI'iS  .ODD 
(AIC012)  □ M5FC  594ItA33)  740TS  (TlPlStP20n  ORB  ST  I N6  -15.000 
tAICOlSl  O MSFC  5941  IA33)  740TS  (TlPlStP20n  ORB  STING  -20. GOO 


REFERENCE  IftFORMATlON 
SREF  2390.0000  SO.  FT 

LREF  (290.0000  IN. 

BREF  (290.0000  IN. 

XMRP  376.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  14  LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIENT.  CY 


D^T^  SET  SYMBOL  CONF I GURM ION  DESCRIPTION 
EAIC009  3 Q MSFC  594(1  A33)  740TS  tTIPlS(P201) 

(AIC012  3 □ MSFC  594tIA33)  740TS  CTIPISIP201) 

CAIC015J  Q MSFC  S94(!A33]  740T5  rTIPISlP20n 


RUKDER 

ORB  ST  ,000 
ORB  STING  -15,000 
ORB  STING  -20,000 


REFERENCE 
SREF  2690 
LREF  1290 
BREF  1290 
XHRP  975 
YMRP 

ZMRP  40Q 
SCALE 


INFORMATION 
0000  SQ,  FT 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMaOL  COt'TiajRAT ION  OESCRIPTII3N  RUOOER  REFERENCE  IhFORHATIGN 

tAICDOS)  Q MSEC  594(1  A33  ) 740TS  IT  1P1SIP2QU  ORB  STING  .000  SREF  2690.0000  SQ.FT 

(MC0I2)  □ MSFC  S94(  IA33  ) 740TS  IT1P1S1P201)  ORB  STING  -J5.000  LREE  1290.00DO  IN. 

CAIC015)  O MSFC  594(tA33)  74GTS  CTIP1SIP2QI)  ORB  STING  “20.000  BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZNRP  4O0.0DC0  IN.  2T 

SCALE  .0040 
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FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIENTp  CY 


DMA  SET  SYt^L 

CONFIGURATION  DESCRIPTION 

RUDDER 

REFERENCE  IHF6RHATI0N 

CAIC009  3 Q 

HSFC  594CIA33)  7401S  ITIPISIPSOI ) 

ORB  STING  *000 

SRFF" 

2690.0000 

so.  FT 

:aicoi2)  n 

DATA  NOT  AVAILABLE 

-15*000 

I290.00CH3 

IN. 

CAicaisj  o 

DATA  NOT  available 

-20.0C?0 

BREr 

1290*0000 

IN. 

XhtRP 

976*OC3QO 

IN.  XT 

YHRP 

.0000 

IN.  VI 

ZHRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIE!fr,  CY 


DATA  SET  SYMBOL  CONFIGSJRAT ION  DESCRIPTION  RUDDER  REFERENCE  INFORMATION 


(AICOOS)  C 

\ HSFC 

594UA331 

740TS 

tTIPISIP20n 

ORS  STING 

,OGD 

SREF 

2B90.DOOO 

SO. 

FT 

(AIC012)  r 

1 MSFC 

504UA33  3 

740TS 

(TIPIS1P20I ) 

ORFJ  STING 

-15,000 

1.REF 

1290.0000 

IN. 

IA1C0151  X. 

5 MSFC  594UA331 

740TS 

tTlP151P20l ) 

ORB  STING 

-20.000 

BREF 

1290.0000 

IN. 

XMRP 

97S.ODOD 

IN. 

XT 

YnRP 

.0000 

IN. 

YT 

ZHRP 

4CD.C000 

IN, 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE » BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYHBOL 

CONFIGURATION  O^^RSPTItSN 

RUCKER 

REFERENCE  INFBRHATICN 

[AIC009)  Q 

hSFC  594UA33)  74QTS  £T*PlS!P20n 

ORB  STING  .000 

SREF 

2S90.0000 

SO.  FT 

(A1CQ12  3 U 

DATA  NOT  available 

-15.000 

LREF 

1290, CXXK 

IN. 

(AIC015  3 O 

DATA  NOT  AVAILABLE 

-20.000 

BREF 

1290,0000 

IN. 

XMRP 

976,00CX1 

IN.  XT 

VHRP 

.OOCff} 

IN,  YT 

2MRP 

400,0000 

IN.  2J 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

RUDDER 

REFERENCE  INFCRMATICN 

t AIC009  ) Q 

MSFG 

594tIA333  74QTS 

tTlPlS!P2Q| ) 

ORB  STING 

.000 

SREF 

2690.0003 

SQ.  FT 

(A1CQ12]  n 

MSFC 

594tlA333  74QTS 

tTJPlS!P20n 

0RB  STING 

-15,000 

LREF 

1230. DODO 

IN. 

t AICQ15 J O 

MSFC 

594CIA333  74DTS 

tTlPlSlP20l3 

ORB  STING 

-20.000 

BREF 

1290,0000 

IN, 

XHRP 

976 .0000 

IN*.  XT 

YMRP 

.OOQO 

IN.  YT 

ZHRP 

4D0.000D 

IN.  ZT 

SCALE 

*0040 

SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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r YAW I N6  MOMENT  COEFF I C I ENT , C YN 


OAT/k  SET  SYMBOL  CONFIGURATION  DESCRIPTION  RUDCER  REFERENCE  INFORMATION 


CAIC009)  C 

} MSFC  594UA33] 

740TS 

tTIPlSlP20l) 

ORG  STING 

.000 

SREF 

2630.0000 

SO. 

FT 

CAIC012I  r 

1 HSFC  594UA331 

74t3TS 

tTlPlSIP20n 

0R9  STING 

-IS.DOO 

LREF 

1290.0000 

IN. 

(AIC015)  < 

> MSFC  594MA33) 

740TS 

(T|PlSlP20n 

DR8  STING 

-20*000 

BREF 

1290.0000 

IN- 

XMRP 

976.0000 

IN* 

XT 

YMRP 

*0000 

IN- 

VT 

ZMRP 

400.0000 

IN- 

ZT 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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YAWING  MOMENT  COEFFICIENT,CYN 


DATA  SET  SYM80L  CONFIGURATION  DESCRIPT  I C>N 
tAlCOOS)  Q HSFC  5S1C  IA33)  740T5  ITIP1SIP201) 

DATA  NOT  AVAILABLE 

DATA  NOT  AVAILABLE 


f AICOI2) 
{ AIC0I5) 


RUDDER 
ORB  sting  .odd 
-15.000 
-20.000 


REPEBENCE 
SREF  2690 
LREF  12S0 
BREF  1230 
XMRP  976 
YMRP 

ZKRP  400 
SCALE 


.OOOD  SO.  FT 


,0000 

,0000 

,0000 

,0000 

,0000 

,0040 


IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 


SIDESLIP  ANGLE,  BETA.  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONFIGURATION  OESCRtPTl ON  RUDDER  REFERENCE  I hfORMAT I ON 


r 

5 MSFC  594UA33) 

740TS 

ITIP1SIP201) 

ORB  STIN5 

.ODD 

2690*0000 

SO, 

FT 

CMCQ12]  r 

1 MSFC  594UA33) 

740T5 

IT1PISIP201) 

ORB  ST\m 

-15. ODD 

LREF 

129O*CS000 

IN, 

EA1CQ15}  < 

} MSFC  594  U A33) 

740TS 

CT1P1S1P201) 

ORB  ST\KB 

-20, ODD 

BREF 

1290,0000 

IN. 

XMRP 

976,0000 

IN, 

XT 

YMRP 

,0000 

IN, 

YT 

ZMRP 

4DO.OOKJ 

IN* 

2T 

SCALE 

*0040 

FIG  H LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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YAW I NG  MOMENT  COEFFICIENT, CYN 


DMA  SET  SYMSOL  CONF16URATION  DESCRIPTION  RUDDER  REFERENCE  INrStMATIIJN 

tAlCOOS)  n HSFC  534UA333  740TS  CTIP1S1P20I)  ORB  ST  I NS  -OCO  SREF  2BS0.C000  SQ.FT 

tAlC0l2)  LJ  MSFC  594nA33T  740TS  tTIPISlP2Ql)  ORB  STING  -15.000  LREF  1230. DGOO  IN. 

(AlCOlSl  O MSFC  534tlA33>  740TS  tTlPlSlP20n  ORB  STING  -20.000  BREF  1230.5000  IN. 

XMRP  97S.OODO  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  400. DODD  IN.  ZT 

SCALE  .0040 


SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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YAWING  MOMENT  COEFFICIENT.CYN 


YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYh©I3L 

CONFIGURATION  DESCRIPTION 

RUDDER 

REFERENCE  It^rESS-tATfew 

EAIC003  3 Q 

MSEC  534nA33  ) 740TS  tTlPlSlP^QU 

ORB  STIt^  *000 

SREF 

2S^*OOGO 

SO* 

CMC012)  □ 

DATA  NOT  AVAILABUE 

-15*000 

lref 

1290.0000 

IN, 

(AlCOiS)  O 

DATA  NOT  AVAILABUE 

-20*000 

BREF 

1230*0000 

IN. 

XHRP 

376,0000 

IN* 

YMRP 

*0000 

IN* 

ZMFZP 

400.0000 

m.  : 

SCALE 

,0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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YAWING  MOHENT  COEFFICIENT, CYN 


DATA  SET  SYt'ffiOL  Cel^Fl  GURAT I C3N  DESCR I PT ! GM 
(AIC009)  Q MSEC  594CIA33)  740TS  (TtPlSlP2ai) 

tMC0!2J  □ MSEC  53411 A331  740TS  (TIP1S1P20I) 

tAICQlS)  Q MSEC  534UA33)  74DTS  lTlPlSlP20n 


RUDDER 
ORB  STING  .000 
ORB  STING  -15.000 
ORB  ST  INS  -20.000 


REFERENCE  INFORMATION 
g^EF  2630.0000  SO,  FT 

LREF  1230.0000  IN. 

BREF  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

YHRP  ,0000  IN.  YT 

ZMRP  400,0000  IN.  ZT 

SCALE  .0040 


SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  14  LATERAL/DIRECTIQNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYliBOL 

CONFI6URATION  DESCRIPTION 

RUDDER 

REFERENCE  INFISRTIATION 

(A1C009)  Q 

MSFC  5941 IA33)  740T5  CTlPlSlP20n 

ORB  STING  .000 

SREF 

2690,0000 

SO-  FT 

tAlC0l2>  □ 

DATA  NOT  AVAILABLE 

-15,000 

LREF 

1290.0000 

IN- 

£AICQ15) <> 

DATA  NOT  AVAILABLE 

-20  .000 

BREF 

1250,0000 

IN. 

XMRP 

976-0000 

IN,  XT 

YMRP 

.0000 

IN.  YT 

2HRP 

400,0000 

IN.  ZT 

scale 

.0040 

-IB  -12  -8  -4  0 4 8 12  16 

SIDESLIP  ANGLE,  BETA,  DEGREES 
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YAW INS  MOMENT  COEFFICIENT,CYN 


DATA  SET  SYMBOL  CBNFIBURATION  DESCRIPHON 
IAIC0091  Q HSFC  594tIA33)  740TS  tTIPlSJP20n  ORB  ST  INS 

CAIC012)  □ MSEC  594IIA33  ) 740TS  CTlPlSlPSan  ORB  STING 

(AJC015)  O MSFC  594tIA33)  740TS  £T1P15IP20I)  ORB  STING 


RUDDER 

REFERENCE  INFORMATION 

.000 

SREF 

2690*0000 

SQ.  FT 

-15.000 

LREF 

1230-0000 

IN. 

-20.000 

BREF 

1290.0000 

IN- 

XHRP 

97S.OOOO 

IN.  XT 

YHRP 

*0000 

IN.  YT 

400*0000 

IN.  ZT 

SCALE 

.0040 

FIG  14  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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SIDE  FORCE  COEFFICEINT  DUE  T0  RUDDER, CYDR 


DATA  SET  SVHKIU  CtM^F  I DURATION  ASCRIPTION 

(CIC0121  Q MSEC  SS4MA33}  740TS  ITIPIS 

(CIC015)  D MSEC  534MA331  740TS  ITIPIS 


DRUDOR 


REFERENCE  »H2^C5?MATtCN 


MSEC 

5S4C IA33) 

740TS 

CTIP1S1P20U 

I3RB  ST!MG 

-15.000 

SREE 

^30.0000 

SO*  FT 

MSEC 

S3^C IA33] 

740TS 

tTipisiP2an 

ORB  STING 

-20.000 

LIEF 

1:^.0000 

IN* 

Bf^F 

12SD*D0D0 

IN, 

XMRP 

976.C0CS3 

IN.  XT 

YMRP 

*COOQ 

IN.  YT 

2MRP 

400 ,0000 

IN*  ZT 

SCALE 

*0040 

.0050-h" — " 

.0045-1 ^ ^ — 

.0040‘h- 

.0035-h— ^ 

,0030-h- — 

.0025-1 

.0020-1 ^ — 

.0015-f~- &"7r|^ 

.DOlO-h- — 

.0005-^ 1 — 

I ZZ^:^! 

o-h" — — I — ■ 

- .0005'^ — 

: ■ --  — ' . 

-.ooio-h- — 

, • 

-.0015-1 1 

tiJtiitiiliiii  jilitiniJimlii.if|iiiiliri,il»iililii  jhluiii1i.iuLiii.  khIiihIiiiiIhh  ji(iliii>liir-Lui  Jiii.liiiiiittihiii 

-1  0 1 2 3 4 5 6 
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FIG  H LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER. CYDR 


SIDE  F0RCE  CGEFFICEINT  DUE  TO  RUDDER. CYDR 


DATA  SET  SYMBOL  COfviFlBURATlDM  DESCRlPTiW 
rClCOI23  g HSFC  5?4tM33r  740TS  _EI1PIS1P231 1 


rcicois) 


MSFC  594C1A33}  740TS;  [T1P1SIP20U 


ORUODR 
ORS  STING  -15.000 
GR0  STING  -20*000 


REFERENCE  fJvFORMATlON 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1.290, 0CX>0  IN. 

976.0000  IN.  XT 


CGDBETA  = -B.OO 


PAGE  840 


DATA  SET  SYMBOL-  CCNREURATIDN  DESCRIPTION 
ICICQI2)  n HSFC  594CIA335  740TS  tTtPlSlPSOl) 

ICIC0I5)  □ MSFC  S34UA331  740TS  tTlPIStPZai) 


DRUCBR 
ORB  STIN5  -IS.OCX3 
ORB  STINS  -20.000 


REFERENCE  INFORHATICN 
SREF  2690.0X0  SQ.  FT 

LREF  1293,0000  IN. 

BREF  1230.0000  IN. 

XMRP  97S.OOOO  IN.  XT 

VHRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  2T 

SCALE  .0040 


.0050 


.0040 


iBSHSSSBBBSSBnSSSSSSSBSBB^^I 

■■■■■■—■■■■—■■■■Mi MMf—T™ 


IBS8B8BBBBBBBBBS 


nnnnnHnnn 


M— —■■■■■■■ 


MACH  NUMBER 

FIG  14  LATERAL/D I RECT I GNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

CDDBETA  = -4.00  PAGE 


SIDE  FORCE  CQEFFICEINT  DUE  TO  RUDDER,CYDR 


DATA  SET  SYMBOt  CONFIEURATICSN  OESCRlPTim  DRUDOR 
£ClCOt2}  □ M5FC  SS4CIA33)  740TS  CTIPIS1P20IJ  ORB  STING  -15*000 
tClCOlS)  □ MSFC  584(1  A33I  740T5  C TIP! SI P20n  0RB  STING  -20*000 


REFERENCE  !N^CRHATIC3N 
5REF  2S90.0000  SO.  FT 

LREF  1290*0000  IN* 

BREF  1230.0000  IN. 

976.0000  IN*  XT 

.DODO  IN,  YT 

400.0000  IN*  ZT 

,0040 


XNRP 

YNRP 

ZMRP 

SCALE 


FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

(E)BETA  = -2.00  PAGE  842 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER.CYDR 


DATA  SET  SrmSL  CONFIGURATtOM  DESCRIPTION 
CCIC012)  Q MSFC  534tIA33)  740TS  ITIPISIPZOn 

CC1CD15J  U MSFC  594UA333  740TS  (TlPISlP20n 


DRUOOR 
ORB  STINS  -15.000 
ORB  STING  -20-000 


REFERENCE  IM^DRHATiON 


SREF 

2690,0000 

SO- 

FT 

LREF 

12SQ.OOOO 

IN. 

BREF 

1290.0000 

IN. 

XHRP 

97S.O0D0 

IN, 

XT 

V^?RP 

.0000 

IN. 

YT 

2HRP 

400.DO0O 

IN* 

ZT 

SCALE 

-0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 


CFDBETA  = .00 


PAGE  843 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER »CYDR 


DATA  SET  SYt«0(_  CONFK3URATION  DESCRIPTION  DRUDOR  REFSIENCE  INFCRSIATION 


rcicoi2)  C 

3 HSFC  5S*tIA33) 

740TS 

ET1P1S1P2015 

ORB  STIhSG 

-15,000 

SFfEF 

2690,0000 

SO.  FT 

rcicois}  t 

J MSFC  594UA33J 

740TS 

ET1P1SIP20U 

ORB  STING 

-20.000 

LKEF 

I290.CMDO0 

IN. 

BR£F 

1290,0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

,0000 

IN,  YT 

ZMRP 

400,0000 

IN,  2T 

SCALE 

.0040 

FIG  14  LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

CG3BETA  = 2.00  PAGE  844 


SIDE  FORCE  COEFF ICE  I NT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYt^OL  CONFIGURAnEM  DESCRIPTIBN 


tCtC012  ) Q HSFC  594UA33)  740TS  tTlPISlP2Qn 
CCICOISI  □ MSEC  534CIA33)  740TS  (TlPtSIPZOl) 


DRUXR 
ORB  STING  -15,000 
ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2633.0000  SO.  FT 

LREF  12BO.OOOO  IN. 

BREF  129£hD000  IN. 

B7G.000Q  IN.  XT 

.0000  IN.  YT 

400.0000  IN.  ZT 

.0040 


XMRP 

YMRP 

ZMRP 

SCALE 


FIG  H LATERAL./DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

tH)BETA  = 4. DO  PAGE  845 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER.CYDR 


DATA  SET  SYMBOL  CvSNFIGURATlON  DESCRIPTION 


(CICOI2) 

(CICOIS) 


a 


MSFC  534tIA33)  740TS  tTtPtSlP20U 
MSFC  594C1A33J  740TS  IT1P1S1P20I3 


EKUDDR 
CRB  STJN6  -IS.DOa 
CRB  STINQ  -20.000 


REFERENCE  Jf«FCRHATteN 


SREP* 

2690.0000 

SQ, 

FT 

LREF 

1290,0000 

IN, 

BREF 

1290,0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YMRP 

,0000 

IN, 

YT 

2MRP 

400,1X100 

IN. 

2T 

SCALE 

,0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CnBETA  = B.QO  PAGE  84G 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER.  CYDR 


DATA  SET  SVreOL  CONFIGURATION  DESCRIPTICN  DRUDOR  REFERENCE  Ittf'QfPIAT ION 

CCIC012J  Q HSFC  594C1A33}  740T5  {TlPIStP20U  ORB  STING  -IS.OCO  SREF  2690.0000  SQ.FT 

(CIC015I  □ HSFC  534CIA33J  740TS  tTIPlSIP20n  CRB  STING  -20,000  LREF  1290.0000  IN. 

BHEF  1290.0000  IN. 

XHRP  97E.OOOO  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 

FI6  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CKIBETA  --  10.00  PA6E  848 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYeSCL  CONFIGURATICH'J  D£5CRlPT!eJ>! 
CC1CD12) 

CC1C0151 


DRUDCB 


REFERENCE  tM^ORMATlGN. 


HSFC  534tlA33J 

740TS 

(TlPlSIP2Sn 

ORB  STIMS 

-I5.0DO 

SFIEF 

2B90.00CX) 

SQ.  FT 

MSEC  534UA33) 

740TS 

tT!P15IP20n 

ORB  ST INS 

-7F*  DDO 

LREF 

1290.0300 

IN. 

BHEF 

1290.0000 

IN, 

XMRP 

97B.DOOO 

IN.  XT 

YHRP 

-01X!0 

IN.  YT 

ZMRP 

400,0000 

IN,  ZT 

SCALE 

*0040 

FIG  14  LATERAL/DIRECII0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

CA3BETA  - -10.00  PAGE  849 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBiJL 
tClCOI2J  Q 
tClCDIS)  d 


CONFIGURATION  DESa?IPTIClN 
MSFC  534C IA333  740TS  tTJPIStP2ail 
MSFC  534nA33  ) 740TS  (TI.>lStP20I3 


DRUOOR 
ORB  STINB  -iS.OOO 
CRB  STINB  -20.000 


REFERENCE  INFORMATION 
SREF  2690,0000  SO.  FT 

LREF  1230.0000  IN. 

SREF  1290.0000  IN. 

XMRP  976.0000  IN,  XT 

vmP  .0000  IN.  YT 

ZMf?P  400.0000  IN.  ZT 

SCALE  .0040 
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FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 


CBDBETA  = “8.00 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DMA  SVt-SCL  CaMF;Eu:?ATlC;\l  DZSO^tPTtm  0?aJKR  REFERENCE  lM='ORHATtBN 

lCtCO!23  Q KSFC  SSIUASS]  740TS  ITIPlS!P2an  CRB  STlt\B  -15.000  EREF  2S9Q,t3CiOO  SQ.FT 

tCICOIS)  □ KSFC  SS'lE  IA333  743TS  tTJPlSlP20n  ORB  ST  I M3  -20,000  LREF  J290.0000  IN. 

EREF  1290-0003  IN. 

5JMRP  97S.0QD0  IN.  XT 

VHRP  .0000  IN.  YT 

ZHSP  400.0000  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 

FIG  14  LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CCIBETA  = -6.00  PAGE  851 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDERiCYNDR 


II’  i 


DATA  SET  SV'SIX  CCJNFI6LB?ATI0N  DESCRIPTION  ' RUOOR  REFERENCE  INFORMATION 

ICIC0I2)  Q MSTC  594UA33)  740TS  tTlPISlPZOn  0R8  STING  i.OCKJ  SREF  2630.0000  SO-  FT 

tClCOJO)  □ MSEC  594CIA33)  740TS  (TtPlSlP2Qn  ORB  STING  ,tX»  LREF  I2SO.DDOO  IN- 

B^^EF  1290.0000  IN. 

XMRP  976. 0000  IN.  XT 

VMRp  .0000  IN.  YT 

2MRP  4OO.CC00  IN.  ZT 

OCALE  .0040 


FIG  14  LATERAL/DIRECTIQNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 

CDIBETA  = -4.00  PAGE  852 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


DATA  £ZT  SW5QL  CGNFIBU.'^ATICM  DHSCRIPTIGN  DRUDCH? 
IC1C012)  Q K3FC  5S4tlA33J  740TS  tTIPJSIP2QIJ  6R3  STIM5  -15.000 
CC1C015)  □ MSFC  5S4tlA33J  740TS  tTlPISlP20l)  6RS  STIMB  -20.000 


REFERENCE  INFORMATION 


SREF 

2S90.C000  . 

SQ, 

FT 

LREF 

1290.0000 

m. 

BREF 

[230.0000 

IN, 

XMRP 

97S*000Q 

IN. 

XT 

YKRP 

.0000 

IN. 

YT 

ZMRP 

400,0000 

IN. 

ZT 

SCALE 

.004D 

MACH  NUMBER 


FIG  14  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CEIBETA  = -2.00  PAGE  853 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDERVcyNDR 


DATA  SET  SYHSCS.  CCK'g^lGLiRATteN  DESCRIPTION  DRUDDR  REFERENCE  IM^ORHATION 

(CtC0t2)  n HSFC  S94nA33J  740TS  CTlPlSlP20n  ORB  ST1I«  -15.000  SREF  2S90.0000  SQ.FT 

CCtCOIS)  □ MSFC  594C IA33)  74QTS  CTlPlSlP20n  ORB  ST  I NS  -20-000  LREF  1230.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97G.D000  IN.  XT 

YHFiP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CFIBETA  = .00  PAGE  854 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SY^eCl.  CONFIGURATION  DESCRtPTtGN 


tCICOl23  Q S34(IA331  74QTS  tTlP!SlP20l J 

CCICOiS]  □ MSFC  594C1A33J  740TS  tTtPIStP2QI) 


Eh^UDDR 
STINE  -15.020 
ESB  STINE  -20.003 


INFORMATION 

SREF  2603.0000  SQ.  FT 

LREF  1290.0000  IN. 

BREF  1203.0000  IN. 

XHRP  976.0000  IN.  5CT 

YHRP  .0000  IN.  YT 

2HRP  400.0000  IN,  ZT 


FIG  H LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CG3BETA  = 2.00  PAGE  855 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL 

CQNFIGLff?ATION  EDESCRtPTlON 

DRUDDR 

REFERENCE  IK^CRIIATION 

ccicor2i  n 

MSFC  594CIA333 

740TS  CTlPJSIP20n 

ORB  STIf^ 

-15.K30 

SREF 

2SSO.OCOO 

5Q. 

FT 

tcicoisj  □ 

MSFC  S94CIA333 

740TS  CTiPlS!P20n 

ORB  ST I NS 

"20.000 

LREF 

1290.0000 

IN. 

0REF 

129Q.D000 

IN. 

XMRP 

976.0000 

IN. 

KT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

4DQ.OOOO 

IN. 

ZT 

SCALE 

,0040 
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FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYl^OL 

C0NFI6URM10N  DESCRIPTION 

DRUOEK 

REFERENCE  INFOfWiTIC^ 

CCIC012)  Q 

MSFC  594CIA33)  740TS  ET1P1SIP201! 

ORB  STINS 

-15.000 

SREF 

2890. DOOO 

SO.  FT 

(CIC0I5)  □ 

MSEC  594tIA331  74QT5  £T1P1S1P2013 

ORB  STINE 

-20.000 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XHRP 

376.0000 

IN.  >CT 

\mp 

.OOCO 

IN.  YT 

2MRP 

400.0000 

IN.  2T 

SCALE 

.0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE-  ALPHA  = 5 DEG 

CIJBETA  = 6.00  PAGE  857 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


D^TA  SET  SYMBOL  CONT rGURATICN  DESCRIPTION  DRLODR 
fClCOt2]  Q MSFC  S94(IA33]  740TS  mP!S|P20n  ORB  STING  -15.000 
tClCGlS)  □ MSFC  594MA33D  740TS  TTIPISIP201)  ORB  STING  -20.000 


REFERENCE  !K-FeRMATII3N 


SREF 

2690.G0CK3 

SQ.  FT 

LREF 

1290.0000 

IN. 

0REF 

1230.0000 

IN. 

XMRP 

97B.0D00 

IN.  XT 

YMRP 

.OCOO 

IN.  YT 

7MRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

FIG  14  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CJ)BETA  = 8.00  PAGE  858 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER^CYNDR 


DATA  SET  SYMea.  Cffl^lGURATtON  OESOJIPTieN  DRU3DR  REFEF^NCE  IM^ORHATIOM 

tCIC0l2)  O MSFC  S94UA33)  740TS  (TtPlSlP20n  CS?B  STINS  -IS.tHO  SREP  2690.0000  SQ.  FT 

tClCOlS)  U MSFC  594tIA33)  740TS  (TlPlSIP20i)  ORB  STIt^lS  -20.000  LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  97S.D000  IN. 

YMRP  .0000  IN. 

2Mra=  400.0000  IN. 

SCALE  .0040 


FIG  14  LATERAL/DIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 5 DEG 

CK5BETA  = 10.00  PAGE  853 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


DATA  SET  SYMSC3L  CWF 1 EURAT I CSN  DESCR I PT I ON  WUQOR  REFERENCE  ION 


tCICOl23  r 

3 MSFC  594tlA333 

74GTS 

tTlP!SlP20n 

ORB  STING 

-15.000 

SREP 

2690.0000 

SQ. 

FT 

CC1C0I5T  L 

1 I^FC  594UA33] 

740TS 

tTIP!SIP20n 

ORB  STING 

-20.000 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

- 

976.0000 

m. 

XT 

YHRP 

.0000 

IN. 

YT 

ZMRP 

4DO.COOO 

JN. 

2T 

SCALE 

.0040 

FI6  14  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 5 DEG 


CA3BETA.  = -10.00 


PAGE  8G0 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


DATA  SET  CONFIGURATICW  DESCRIPTIG^J 

CCIC012) 

CCtCQlSl 


ORUDK? 


REFERENCE  If^GRHATION 


a 


740TS  (TlPlSlF>20n 

ORB  STtKIa 

-15.CTO 

SREF 

2690.0000 

SQ,  FT 

740TS  {T1P1S1P20U 

01^  STir® 

-20.000 

LREF 

1230.0000 

IN. 
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740T5 

CTlPl51P20n 

ORB  STING 

“tS^OOO 

LREF 

1250*Q000 

IN. 

CAIC016  J K 

> H5FC 

594CIA33) 

740TS 

tT!PlSlP20l) 

ORB  STING 

-20,000 

HREF 

1290,0000 

INv 

XNRP 

976.0000 

IN* 

XT 

YNRP 

.0000 

m. 

YT 

ZHRP 

4QD.OOQO 

IN* 

ZT 

SCALE 

•0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 

FIG  15  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 

tGJMACH  - 1 .97  PAGE  88B 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYH5QU 

CaNFlGURATION  OESCRlPTiaN 

RUDDER 

REFERENCE  INFORMATION 

CAICQIO)  Q 

HSFC  594nA333  740TS  CTiPl51P20n 

ORB  STING 

.000 

SREF 

2BSQ.OOOO 

SO.  FT 

CMC0t3  3 □ 

DATA  NOT  AVAILABLE 

-IS  .000 

LREF 

1.230. OOOD 

IN. 

tMCOIEX  O 

DATA  NOT  AVAILABLE 

-20.000 

BREF 

1290. GOOD 

IN. 

XMRP 

376.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

2MRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

-IG  -12  -8  -4  0 4 8 12  16 

SIDESLIP  ANGLE,  BETA.  DEGREES 


FIG  15  LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 

CHDMACH  = 2.39  PAGE  887 


SIDE-FORCE  COEFFICIENT*  CY 


DATA  SET  SyMBOL 

(Alcmo)  Q 
CAJC013J  □ 

cMcoie)  o 


CONFIGURATION  DESCRIPTION 
MSFC  594CIA331  740TS  CTIP1SJP20U 
M5FC  59'inA333  740TS  CTIPISIPSOI) 
HSFC  594UA33I  740TS  CT1P1S1P2013 


RUDDER 

REFERENCE  INFORHATION 

DRB 

STING 

*COO 

SREF 

2630. OCOO 

SO. 

FT 

ORB 

STING 

-15. COO 

LREF 

1230, GOOD 

IN, 

ORB 

STING 

-20.000 

BREF 

1290.0000 

IN. 

XHRP 

976,0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

* 

2MRP 

400,0000 

IN. 

ZT 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 


FIG  15  LATERAL/DIRECT  1 0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 

CDMACH  =4.38  PAGE  888 


YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SWBQL  CONFIGURATiaN  DESCRIPTIQN  RODDER  REFERENCE  INFOHMATlflN 

tMCOlOJ  Q MSFC  5S4fIA33J  740TS  tTlP!SlP20U  ORB  STING  .000  SREF  2690.0000  SQ.FT 

(AIC013J  U MSFC  534C1A33)  7.10TS  CTIP1SSP201J  ORB  STING  -15.000  LREF  1290.0000  IN. 

(A1C016)  O H5FC  594CIA335  74CTS  (TlPlSlP20n  ORB  STING  -20.000  BREF  1290.0000  IN, 

XHRP  976.0000  IN.  XT 

TMRP  .0000  IN.  VT 

ZNRP  400.0000  IN.  ZT 

SCALE  .0040 


-IG  -12  -8  -4  0 4 8 12  IB 

SIDESLIP  ANGLE,  BETA.  DEGREES 


FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 

CA3MACH  = .GO  PAGE  889 


YAWING  NGHENT  COEFFICIENTpCYN 


YAWING  MOMENT  COEFFICIENT, CYN 


YAWING  MOMENT  COEFFICIENT^CYN 


DATA  SET  SYM0OL  Cdr^FlGURATim  DtSCRIPTIDN  RUDDER 
CA1CDI0  3 D HSPC  594C1A33)  740TS  CTlPlSlP20n  ORB  STING  ,OGD 
CA1C013  3 n DATA  NOT  AVAILABLE  -15,000 
tAlQ0lS3  X?  data  NOT  AVAILABLE  -20-000 


REFERENCE  iWrCRMATlOrJ 


SREF 

2SB0.0Q0D 

SO. 

FT 

LREF 

1290 .GOOD 

IN. 

BREF 

1290.00DO 

IN. 

XMRP 

S7B.OOOO 

IN. 

XT 

YMRP 

*0000 

IN, 

YT 

ZMRP 

400.OQQ0 

IN. 

ZT 

SCALE 

,0040 

FIG  15  LATERAL/DIRECTI0NM  RUGGER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  GE6 

CFJMACH  = 1.4S  page  894 


YAWING  MnMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONFIEURATION  DESCRIPTION 
CAICQIO}  Q MSFC  5S4UA33J  7-50TS  CT1PIS1P20U 

tAlCOISJ  □ MSFC  594nA33)  T^OTS  CTJP1S1P20I3 

tAICOlE)  ^ MSFC  S94CIA33)  740TS  CT1PISIP20I3 


RUDDER 


REFERENCE  INFORHATICN 


QRS 

STING 

.000 

SREF 

2S9D.0000 

SO, 

FT 

CRB 

STING 

-15.000 

LRBF 

1230 .0000 

IN, 

ORB 

STING 

-20,000 

BREF 

1230,0000 

IN, 

xmp 

976«0Q0D 

IN, 

XT 

,0000 

IN, 

YT 

■ -j-'T: 

400,0000 

IN. 

2T 

*0040 

tttttttttt 

TnrrfTrrri 

i 1 1 1 M H 1 q 

-.30-1 


-.351 


-8  -4  0 4 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 
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YAWING  MOMENT  COEFFICTENTrCYN 


YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  CONFIGUSAT ION  DESCRIPTION 

tAICOtOl  Q HBFC  5S4CIA335  740TS  (TlPlSIPJOn  ORB  STING 
CA1C0I3)  □ HSFC  534trA33)  740TS  tTlPISlP20n  ORB  STING 
lAICOtSJ  O H5FC  594CIA335  74DTS  {TIPISIPSOD  ORB  STING 


RUDOER 

REFERENCE  INFORKATIQN 

.OOQ 

SREF 

2630,0000 

SO. 

FT 

”15.000 

LREF 

1230,0000 

IN, 

"2Q.000 

BREF 

129D.000D 

IN, 

XMRP 

976 -0000 

IN. 

XT 

YMRP 

•GOOD 

IN* 

YT 

2MRP 

400,0000 

IN* 

ZT 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 


FIG  15  LATERAL/DIRECTIGNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDERtCYDR 


DATA  SET  SVHBDL  CONFIGURATION  DESCRIPTION 

EC1C0131  Q HSFC  534UA333  740TS  tT1P15IP20n  ORB  STING 

tCICOlB)  d MSFC  S34C1A333  74QTS  tTlPJSlP20n  ORB  STING 


DRUODR  REFERENCE  INFORMATION 


“15.0C0 

SREF 

2630.0000 

SQ.  FT 

-20,000 

LREF 

) 290.0000 

IM. 

0REF 

1290.0000 

IN. 

XHRP 

976.0000 

IN.  XT 

VMRP 

.0000 

IN,  YT 

ZMRP 

4QO.OOQO 

IN.  ZT 

SCALE 

.0040 

MACH  NUMBER 


FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE»  ALPHA  =-5  DEG 


CAOBETa  = -10.00 
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SIDE  FORCE  C0EFFICEINT  DUE  TO  RUDDER. CYDR 


DATA  SET  SYKBDU  CONFIGURATIGN  OESCRlPTIOfi 
CCIC0135  Q MSFC  S94CIA333  740TS  CTJP1SIP20I3 

CC1COIS3  □ MSFC  594CIA331  740TS  CT1P1SIP2013 


ORUDDR 


REFERENCE  INFORMATION 


ORB 

STING 

-J 5,000 

SREF 

2630,0000 

SO, 

FT 

ORB 

STING 

“20,0D0 

LREF 

1290.0000 

IN. 

BREF 

1290,0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YMRP 

,0000 

IN. 

YT 

ZMRP 

400,0000 

IN, 

ZT 

SCALE 

,0040 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  DRUDDR  REFERENCE  INFORMATION 

CCIC013J  □ MSFC  534ft A33T  740TS  t TIP! SIP20U  ORB  STING  -15.000  SREF  2E3O.OD00  SB.  FT 

tClCOIBJ  □ HSFC  534tlA333  740TS  CT1PIS1P20U  ORB  STING  -20.000  LREF  129D.CDOO  IN, 

BREF  1290.0000  IN. 

XMRP  97S.ODOO  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


MACH  NUMBER 


FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 
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CQEFFICEINT  DUE  TO  RUDDER»CYDR 


OATft  SET  SYMBOL  CONFIGURATION  OGSCRIPTION 


DRUDDR 


ccicom  Q HSFC  S34CIA33J  740TS  CTIPIS1P20U  ORB  STING  -15.000 

tCICOIS)  □ HSFC  534CIA33J  740TS  CT1PISIP20I3  ORB  STING  -20.000 


REFERENCE  INFORMATION 


.005 


.004 


.004 


.003 


.003 


.002 


.002 


insnnn 
nunan 

BaaaBBBBB 
BBBBBBBBBI 
BBBBBBBBBI 


289D.00C0 
129P*OaOO 
t290.0QDO 
976 .GOOD 
.GOOD 
400.0000 
*0040 


SQ.  FT 
IN. 


IN.  2T 


IBBBIBBBSB 


.p^nnisgaHBannic 


-.000 


-.001 


UBiSBSBBBffl 


2 3 

MACH  NUMBER 


FIG  15  LATERAL/OIRECTim  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 


CD5BET,\  = -4.00 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 
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SIDE  FORGE  CGEFFICEINT  DUE  TO  RUDDER. CYDR 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SVNBSL 

CONFIGURATION  DESCRIPTION 

DRUDDR 

REPEREMCE  UFCRMATIOM 

CCIC0I3)  Q 

MSFC  394(IA33)  740TS  CTlPtSIP201) 

ORB  ST  I MB 

-15.000 

SREF 

2690 ,0000 

SB.  FT 

CCIC0I6)  U 

MSFC  5S4tIA33)  74DTS  CTlP)SlP20n 

0I?8  STINB 

-20 .000 

LREF 

1230 .0000 

IN. 

BREF 

1230.0000 

IN. 

XtiRP 

97B.OOOO 

IN.  XT 

YMRP 

.0000 

IN.  YT 

HMRP 

400,0000 

IN.  ZT 

SCALE 

.0040 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER.CYDR 


DATA  SET  SYMBOL  CCNFIGURATION  OESCRIPTIOM 


ORUDDR 


CC1C0131  Q MSEC  594CIA333  740TS  CT!PlStP2QU  ORB  STING  -15.00D 

CCICOI6  3 □ MSEC  594CXA33]  7nOTS  CTIPISIP^OU  ORB  STING  -20.000 


REFERENCE  INPDRHATIOW 
SREF  2690,0000  SO.  FT 

LREF  12SD.OOOD  JN* 

BREf  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400 .0000  IN.  ZT 

SCALE  .0040 
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mmmmmmmmmmmmmmmi 
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MACH  NUMBER 

FI6  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CCICOJ3  5 Q MBFC  594CTA333  740TS  tTlPlSlP20n 
□ MSFC  594CIA333  740TS  tTIPl51P20n 


ccicoie  3 


DRUOOR 

ORB  STING  -15.000 

ORB  STING  -20.000 


REFERENCE  INFORMATION 
SREF  2S9O.OOJ0  SO,  FT 

LREF  1290*0000  IN, 

0REF  1230*00.^0  IN, 

XMRP  976*0000  IN*  XT 

YMRP  ,0000  IN*  YT 

ZMRP  400.0000  IN*  2T 

SCALE  ,0040 


FIG  15  UTERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 

CI3BET,.  = S.OO  PASE  90b 


SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER, CYDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CCIC0133  Q MSFC  S94CIA331  740TS  CTlP!SlP20n  ORB  STING 

CCtCOlBT  □ MSFC  5B4CIA33)  740TS  CTlPlSlP2on  ORB  STING 


ORUDOR 

REFERENCE  iNFORHATtON 

-i5,aao 

SREF 

2690.0000 

SO.  FT 

-20*000 

LREF 

1290.0000 

IN* 

BREF 

1290.0000 

IN. 

XKRP 

976.0000 

IN.  XT 

VHRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZJ 

SCALE 

,0040 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE»  ALPHA  =-5  DEG 


CJDBET.y  = 8.00 
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SIDE  FORCE  COEFFICEINT  DUE  TO  RUDDER»CYDR 


DATA  SET  symbol  COMFIGURATION  DESCRIPTION  ORUODH  REFERENCE  INFCRHATtQN 

tCtCOISl  Q MSFC  594tlA33J  740TS  tTJPJS!P20n  ORB  StlNG  -15.000  SREF  2630.0000  SQ.FT 

CCIC016  3 □ HSFC  594CU33D  740TS  CTIPIS1P201)  ORB  STING  -20.000  LREF  1230.0000  IN. 

BREF  1290,0000  IN. 

XHRP  976,0000  IN,  XT 

YHRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  2T 

scale  .0040 


FIG  15  LATERAL/OIRECTI0NAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 

CK)BET,\  = ID.  00  PAGE  903 


YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL  CONFIGURATION  OESCRiFTION 

CC1C013J  Q MSFC  S94UA333  7-5DTS  ITIPISlP20n  ORB  STING 

tClCaiG)  □ MSFC  594UA33)  740TS  CTIP1S1P201)  ORB  STING 


DRUDDR 

REFERENCE  INFORMATION 

-15, ODD 

Sf^EF 

2590,0000 

SB.  Ft 

-20,000 

LREP 

1290.0000 

IN. 

BREF 

1290  ,.0^00 

IN. 

XMRP 

976,0000 

IK,  XT 

yhrp 

.0000 

IN.  YT 

2MRP 

^OD.OOQQ 

IN.  ZT 

scale 

.0040 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


DATA  SET  SYMBOL 

CONFIGURATtOM  DE5CR1PT 

DRUDOR 

REFERENCE  INFORHATIOW 

CCICQ13D  Q 

M5FC  594C1A333  74DTS  t TIPIS! P20n 

CRB  5TINB 

"15*000 

SREF 

2690.0000 

SO. 

FT 

CC1C01S3  u 

HSFC  594CIA333  740TS  CTlPlSlF20n 

. CRB  STING. 

"20.000 

LREF 

1290. DDOO 

IN. 

BREF 

1290, GDOO 

IN. 

XHRP 

976.0000 

IN. 

XT 

YMRP 

•ODOQ 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

scale 

.0040 

FIG  15  LATERAL/DIRECTIOMAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 


CBDBETa  = -8.00 
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YAW INS  MOMENT  COEFFICIENT  DUE  TO  RUDDER* CYNDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CClCOtSJ  t3  HSFC  S94UA333  740TS  tTtPlSIP20n 

CCICOIG)  □ H5FC  5S4tlA33D  740TS  CTtPlSlP20U 


DRUDDR 


REFERENCE  INFORMATION 


ORB  STIf^G 

-15,000 

SREF 

2690*0000 

SO. 

FT 

aRB  STTMB 

-20*000 

LREF 

1230,0000 

IN. 

BREF 

1290*0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YHRP 

.0000 

IH. 

YT 

2MRP 

400,0000 

IN. 

2T 

SCALE 

,0040 

FIG  15  LATERAL/OIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  OEG 
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YAW I NS  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


DATft  SET  SYMBOL  CONFIGURAT I CM  DESCRIPTION  DRUDDR 
CCIC013)  Q MSFC  534CTA33}  74DT3  (TlPlSlP2an  ORB  STING  -15,000 
CC1CQ16)  a «SFC  594CIA33}  740TS  CTlPl55P20n  ORB  STING  -20.000 


REFERENCE  INFORMATION 


2G30,GQQQ 

129D.OOGO 

1290,0000 

976.0000 
,0000 

400.0000 
.0040 


SO,  FT 
IN. 

JN, 

!N,  XT 
IN,  YT 
IN,  2T 


pHHnanannnnn: 
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FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 


CDDBETa  = -4.00 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL  COh>FIGURATIOM  DESCRIPTION 
CC1C0I31  Q MSEC  594CIA33)  740TS  CTIPISI 
CCICOIBJ  □ MSEC  594CIA33)  740TS  CTlPlSt 


REFERENCE  INFORMATION 


-.00 
-.00 
-.00 
-.00 
-.00 
-.00 
-.00 
-.00 
-.00 
- .00! 
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FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


DATA  SET  SWaOL  CONFlGURATtCN  DESCRIPTION 

tCtCOI3  3 Q MSFC  594CIA33}  740TS  mPlSlP2013,  ORB  STING 

tCtCplSJ  □ HSFC  594CIA333  74GTS  CTlPtSlP20n  ORB  STING 


DRUDDR  REFERENCE  INFCRtWTlOM 


-IS.ODO 

SREF 

2690.DOCO 

SO* 

FT 

-20 .000 

LREF 

1290*0000 

IN* 

BREF 

1290*0000 

IN. 

XMRP 

976*0000 

IN. 

KT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400*0000 

IN. 

2T 

SCALE 

*0040 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STA6E»  ALPHA  =-5  DEG 


CFDBETa  = .00 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CYNDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  DRUDOR 
CCIC013J  Q MSFC  5S4CIA33)  740TS  tTlPlSJPSOn  ORB  STING  -IS.OOO 
CCICOIS)  □ MSFC  594CIA33J  740TS  CT1P1SIP20U  ORB  STING  -20.000 


.0015H 


.001  OH 


.OOOSH 


REFERENCE  INFORMATION 
SREF  2G90.0000  SQ.  FT 

LREF  1290.0000  IN. 

BREF  12SO.OGOO  IN. 

XMRP  976.0000  IN.  XT 

YHRP  .0000  IN,  YT 

ZMRP  400 .0000  IN.  ZT 

SCALE  .0040 
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-.0015H 
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FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER»CYNDR 


DATA  SET  SVHBOL  CONFIGURATION  DESCRIPTION  DRUDDR 
CCIC0135  Q NSFC  594CIA333  740TS  CT1PIS1P2013  ORB  STING  “15,000 
XCICOISO  U MSFC  594CIA333  740TS  CTlPlSlP20n  ORB  STING  -20*000 


REFERENCE  INFORMATION 


2630*0000 

1250*0000 

1290*0000 

976*0000 

.GOOD 

400^0000 

<0040 


SO*  FT 
IN. 

IN. 

INp  JCT 
IN.  YT 
IN*  ZT 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CYNDR 


DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CCIC013  3 Q MSFC  53^CIA33)  7^1013  CTlPlSlP20n 

CClCOlSr  □ MSFC  S34CIA33)  740TS  CTlPlSiP20n 


0R8  STING 
ORB  STING 


ORUDDR 

“15. ODD 
-20.D00 


REFERENCE  INFORHATION 


2690.0000 
129D.ODOO 

1290.0000 
976.0000 

,0000 

40D-DOOO 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 
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DATA  SET  SYMBOL 

COKriGURATJON  DESCRIPTION 

DRUDDR 

REFERENCE  INFORMATION 

CC1C013)  Q 

HSFC  594CU333  7^0TS  (TtPlSlPSOl) 

ORB  STINB 

-15,000 

SREF 

2GSO.DCOO 

SO. 

FT 

CCICDIS3  □ 

MSEC  394nA333  74GTS  CTlPlSlPSOl) 

ORB  STING 

-20,000 

LREF 

1290.0000 

IN. 

BREF 

12S0.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

scale 

.0040 
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8.00 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  RUDDER »CYNDR 


DATA  SET 

SWBOL 

CONFlGURATim  OESCRtPTIQN 

ORUDDR 

REFERENCE  I NFQRMAT 1 CM 

tcicots) 

Q 

MSFC  594CIA33)  740T5  tTlPlSlPSOl) 

ORB  STING 

-15, ODD 

SREF 

2630,0000 

SO.  FT 

CCICD16  ) 

□ 

HSFC  594CIA33>  740TS  tTlPlStP20U 

ORB  STING 

. -20,000 

LREF 

1230,0000 

IN, 

BREF 

1230,0000 

IN. 

XHRP 

97S.OOOO 

IN,  XT 

'imp 

,0000 

IN,  YT 

ZHRP 

400,0000 

IN.  2T 

SCALE 

,0040 

FI6  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE.  ALPHA  =-5  DEG 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER rCBLDR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTICN  ORUDDR 
CC1C013)  Q MSEC  SB^CIA331  740TS  CTlPlSlP20n  ORB  STING  -15,00r 
CCICOIS)  □ MSEC  594CIA33)  740TS  CT1P1SIP20U  ORB  STING  -20,000 


REFERENCE  INFORMATIQM 


2630.0000 

1290.0000 
1290,0000 

976.0000 

.0000 

400.0000 
*0040 


SO.  FT 
IN. 

IN, 

IN,  XT 
IN,  YT 
IN,  2T 


!■■■■■■■■■■■■■■■■■■ 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


mmmmwmttm 
mmmmmkmmk 

imnHmn 

mmmmmmmi 
mmmmmmi 

T 

nsHBBnHhmngransssi 


MACH  NUMBER 

FIG  15  LATERAL/DIRECTIONAL  RUDDER  EFFECTIVENESS-FIRST  STAGE,  ALPHA  =-5  DEG 


CA3BET,^  = -10.00 


PAGE  920 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


R0LLIN6  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLOR 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CC1C0131  n M5FC  5S4UA33)  T-IOTS  CT!PlSlP20n 

tClCOlGI  □ HSFC  &9-U  IA335  7^QT5  £TIPlSlP20n 


.0014 

.CQ13 

,0012 

.0011 

.0010 

.0009 

.0008 

.0007- 

.0006- 

.0005- 

.0004- 

.0003- 

.0002- 

.0001- 


RB^ERENCE  INFORMATION 


CRB 

STING 

-IS.DQO 

SREr 

2690.0000 

SO, 

FT 

ORB 

STING 

-20.000 

LREF 

1290-0000 

IN, 

BREF 

1290.0000 

SN. 

XHRP 

976.0000 

XT 

YMRP 
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IN, 

YT 

ZHRP 

<100.0000 

IN, 

ZT 

SCALE 
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ROLLING  HOHENT  COEFFICIENT  DUE  TO  RUDDER. C8LDR 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

DRUDDR 

REFERENCE  INFORMATION 

CCIC013)  D 

MSFC  594CIA335 

74QT5 

CT1P1S1P20U 

ORB  STING 

-15.000 

‘ SREF 

2S9D.OODO 

50, 

CCICOIBD  □ 

HSFC  594tlA33D 

740TS 

TTlPlSlP20n 

ORB  STING 

-20.000 

LREF 

1290,0000 

IN. 

BREF 

1290,0000 

IN. 

XHRP 

976,0000 

IN, 

YHRP 

.0000 

IN. 

2MRP 

400.0000 

IN, 

SCALE 

.0040 

FIG  15  LATERAL/D  I RECT I QNAL  RUDDER  EFFECTIVENESS-FIRST  STAGE-  ALPHA  =-5  DEG 
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ROLLING  M0MENT  COEFFICIENT  DUE  TO  RUDDER.CBLDR 


data  SET  SYMBOL  CONFI6URATIOM  OESCRIPTIOM 
CCIC013)  Q MSrC  594nA33D  740TS  CT1P1S1P2013 

CC1C016)  □ MSFC  594C1A333  740TS  tTiPlSlP201} 


ORUDDR 

□RB  ST  IMG  -^15,000 

ORB  STING  -20,000 


REFERENCE  INFORMATION 
SREF  2B9D*0000  SO,  FT 

LREF  1290.0000  IN, 

BREF  1290,0000  IN, 

XMRP  976,0000  IN.  XT 

YMRP  ,0000  IN.  Yt 

2MRP  400,0000  IN.  2T 

SCALE  .0040 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. C8LDR 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER, CBLDR 


DAT\  SET  SYMBOL  CGNFIGURATIOW  DESCRIPT IQM 
CC1C013  1 Q MSFC  594CIA33D  74DTS  CTlPtSIP20n 

CC1CQ1B5  U MSFC  594nA333  740T5  CTlPtS!P20n 


DRUODR 

ORS  ST  INS  -15. ODD 

CRB  ST I NS  -20 -GOD 


REFERENCE  INFORMATION 


2B90,OaCO 

1290*0000 

1290*0000 

37S.Q0DD 

.0000 

4Q0.Q000 

.0040 


SO,  FT 
IN, 

IN, 

IN.  XT 
IN,  YT 
IN,  ZT 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER. CBLDR 


DATA  SET  SYMBOL  CONFIGURATIQM  DESCRIPTION 


ORUDDR 


CCIC0I3)  Q HSFC  594tIA33)  740TS  CTlPISlPEOn  ORB  STING  -13.000 

tClCOIB)  □ MSEC  594CIA33)  7^0TS  CTlPlSlP20n  ORB  STING  -20.000 


REFERENCE  INFORMATION 


MSFC  594CIA33)  7^0TS  CTlPlSlP20n  ORB  STING  -20.000 


2690.0000 

1290.0000 
1290.0000 

376.0DOQ 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  2T 
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.000 


.000 


.000 


.000 


.000 


iHHBBaBin 
liHBBBBgBI 
HBir 


.000 


.000 


2 3 

MACH  NUMBER 
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CJDBETa  = 8.00 


PARP  qc>q 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  RUDDER»CBLDR 


NORMAL  FORCE  COEFFICIENT,  CN 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL 

COMFIGURATIQN  OESCRlPTIflN 

ELEVTR 

REFERENCE  INFGRf'?ATION 

CAIC007  5 Q 

MSFC  594(IA333  740TS  tTlPlSlP^DU 

ORB  STING 

.000 

SREF 

2690*0000 

SG. 

CAICO30J  n 

DATA  NOT  AVAILABLE 

-5.000 

LREF 

1290.0000 

IN. 

CAiCD^O  J O 

DATA  NOT  available 

10.000 

BREF 

1290.0000 

IN. 

CMC042  3 A 

DATA  NOT  AVAILABLE 

15.000 

XMRP 

976.0000 

IN. 

YMRP 

.0000 

IN. 

ZMRP 

400.0000 

IN. 

SCALE 

.0040 

FIG  IS  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  F0RCE  COEFFICIENT,  GN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

tA!COD7  3 Q MSFC  59-1CIA331  740TS  CTIPlSlP20n  ORB  STING 
CAICOGBI  n MSFC  S94C1A33)  740TS  ITlPlSlP2Cm  ORB  STING 
tAiCQIOl  X?  MSFC  594CIA33)  740TS  (TtPlSIP20n  ORB  STING 
CAICO*!?)  /i  MSFC  534C1A33)  740TS  (TlPISiP20n  ORB  STING 


ELEVTR  REFEREt^^  INFORMATION 


.ODD 

SREF 

26SD«OPOO 

SQ. 

FT 

“5.0QO 

LREF 

1230.0000 

IN. 

10,000 

BREF 

l29QtOOaO 

IN. 

15.000 

XHRP 

376.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

40D.000O 

IN. 

ZT 

SCALE 

.0040 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 
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.91 


PARE 


R3R 


N0RMAL  FORCE  COEFFICIENT,  CN 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYHSQL 
CAIC007  3 Q 
(AtC038  ) □ 

CA1C040  3 O 
CAJC042  3 A 


CONFIGUHaTION  oescriptiom 
MSFC  5D4C1A333  740TS  CT!PlSlP20n 
MSFC  594UA333  740TS  CTjPlSlP?0!) 
MSFC  594CtA333  740T5  CTjPtSlP20n 
MSFC  594(fA33J  74QTS  CTIPJSIP2DI) 


flevtr 

ORB  STING  ,000 
ORB  STING  -5,000 
ORB  STING  10.000 
ORB  STING  15.QOO 


REFERENCE  INFORMATION 


SREF 

2630,0000 

SO, 

FT 

LREF 

1290,0000 

IN, 

BREF 

1230,0000 

IN, 

XMRP 

976,0000 

IN, 

XT 

YHRP 

,0000 

IN, 

YT 

2MRP 

400,0000 

IN, 

ZT 

SCALE 

.0040 
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NQRriAL  FORCE  COEFFICIENT.  CN 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CAIC007J  Q M5FC  S94tlA331  740TS  tTIPlSlP20n  ORB  STING 

(AIC03G)  U data  NOT  available 

tA|C040  3 ^ DATA  NOT  AVAILABLE 

tAtC042J  A DATA  NOT  available 


ELEVTR 

REFERENCE  INFGRHATlOri 

*000 

SREF 

2690,0000 

SO,  FT 

-5.000 

LREF 

1290,0000 

IN, 

10*000 

BREF 

J290.DjrD 

IN, 

I5.0Q0 

XHRP 

976,0000 

IN,  XT 

YMRP 

,0000 

IN.  VT 

2HRP 

400,0000 

m.  ZT 

SCALE 

.0040 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMQOL  CO.^riGURATIQN  OESCRIPTIQM  ELEVTR  REPEREMCE  INFORMATION 

CA1CD07  3 n MS^^C  39^C|A33)  740TS  CTlPJSlP20n  ORB  STING  .COO  SREF  2590. COCO  SQ.FT 

tAlC038  ) □ HSFC  334UA333  740:S  CTlPlSJP20n  ORB  STING  -5.C00  LREF  1290.0000  IN. 

CAICO^O)  O H5FC  594MA33)  74CT5  {T1P151P20U  ORBSTSnG  iO.COO  BRpF  1290.0000  IN. 

CAICQ42^  A MSFC  b94(U333  740TS  (TlP!SiP20l)  ORB  STING  IS. 000  XMRP  976.Q00Q  1N-5€T 

. YHRP  .0000  IN,  YT 

ZHRP  400.0000  IN.  2T 

SCALE  .0040 


-20  -16  -12  -8  -4  0 4 8 12  16 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYWBQL  CONFIGURATION  DESCRIPTION 
(A1COD7  3 Q HSFC  S9^CIA333  740TS  CTlPlStP2Q13 

CAIC038)  n data  not  available 

tAtC040)  O DATA  NOT  AVAILABLE 

CAIC042)  A DATA  NOT  AVAILABLE 


ORB  STING 


ELEVTR 

.000 
-S.OOO 
10. 000 
IS. 000 


REFERENCE  IHFORHATIOM 


SREF 

2€9O*C0tlQ 

SO-  FT 

LREF 

1290. QODD 

IN. 

BREF 

1290. OOQO 

IN. 

XHRP 

97B.OOOO 

IN.  XT 

YHRP 

.0000 

IN.  VT 

2HRP 

400.0000 

IN,  ZT 

SCALE 

.0040 

: 

-l.2f j 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  symbol  CONFIGURATION  DESCRIPTION 
CA1C0Q7  1 Q MSFC  594CrA33D  740TS  CTlPtSlP20l3 

CAIC03B3  □ DATA  NOT  AVAILA9UE 

CA1C040  3 Q DATA  NOT  AVAILABLE 

CMCQ42:  A DATA  NOT  AVAILABLE 


ORB  STING 


ELEVTR 

-000 

-5-000 

10.000 

15.000 


-1  .4 


-1  -G 


reference  INFORMATION 
I£F  2690 -0000  SO-  1 

;EF  1290.0000  IN. 

JEF  1290-0000  IN, 

^RP  376,0000  IN. 

1RP  ,0000  IN, 

1RP  400,0000  IN.  . 

:ALE  ,0040 


"20  "IG  "12  -8  -4  0 4 

ANGLE  OF  ATTACKt  ALPHAf  DEGREES 
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FOREBGDY  PITCHING  MOMENT  COEFFICIENTp  CLMF 


. 1 
) 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CAICO07  3 n MSFC  S9<UIA33J  740TS  CTlPlSIP20n 

(AIC03G1  □ HSFC  S94(1A33J  7T0TS  CTIP]SlP2Dt) 

CAIC040)  O MSFC  SBAtlASS)  740TS  CTlPISlP20n 

tAlC042)  A HSFC  594CIA33J  74DTS  CTlPlSlP20n 


ELEVTR 

ORB 

STING 

.000 

ORB 

STING 

-5.0D0 

ORB 

STING 

IOpOOO 

ORB 

STING 

15.000 

REFERDJCE  INFORMATION 
SREF  2690,0000  SO.  FT 

LREF  1230.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VHRP  .0000  IN,  YT 

ZHRP  400.0000  IN.  ZT 

scale  .0040 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 
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FOREBGDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


PATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVTR 

REFERENCE  If^FORMATICN 

CAICQ07^  Q 

HSFC  S3nClA33)  7nOTS  CTlPlSir»201) 

CRB  STING 

.000 

SREF 

2650.0000 

50* 

FT 

CAIC038  ) □ 

data  NOT  AVAILABLE 

-5.000 

LREF 

123D.OOQO 

IN, 

CAJC040  3 Q 

DATA  NOT  AVAILABLE 

10.000 

BREF 

IL 90 ,0000 

IN, 

CAJC042  3 A 

DATA  not  available 

ts.ooo 

XHRP 

976*0000 

IN, 

XT 

YHRP 

,0000 

IN. 

YT 

2HRP 

400,0000 

IN, 

2T 

SCALE 

,0040 

FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 
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FOREB0DY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVTR 

REFERENCE  INFORMATION 

CMC007  ) Q 

MSFC  594CIA333 

740TS  CTlPlSIPSOn 

ORB  STING 

,000 

SREF 

2S90*0000 

so. 

FT 

tMC033)  □ 

MSFC  594CIA333 

740TS  CTlPlSJP20n 

ORB  STING 

-5*000 

LREF 

1290,0000 

IN. 

CAICO^O)  O 

MSFC  534CIA33) 

740TS  tTtPlSlP20n 

ORB  STING 

10,000 

BREF 

1290,0000 

IN. 

C AIC0^2  3 A 

MSFC  594C1A333 

740TS  (T1P1S1P201) 

ORB  S-^ING 

15,000 

XHRP 

976,0000 

IN, 

XT 

YMRP 

,0000 

IN. 

YT 

ZHRP  400.QQ00  IN.  ZT 

scale  .0040 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


FIG  16  LBnGITUDINAL  ELEV0N  DEFLECTION  EFFECTS-FIRST  STAGE 
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F0REBODY  PITCHI.NS  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


ELEVTR 


REFERENCE  1NF0RMATI6N 


CAtC007  3 C 

HSFC  594CIA33J  7<10TS  CT1P1SIP20I3 

ORB  STING 

*000 

SREF 

2S90.0000 

SQ, 

FT 

CMCQ30D  L 

] DATA  NOT  AVAILABLE 

-5.000 

LREF 

1290,0000 

IN, 

C/S1C040  3 t 

DATA  NOT  AVAILABLE 

to. 000 

BREP 

1290,0000 

IN, 

CAtC042  ) 1 

DATA  NOT  AVAILABLE 

15.000 

XMRP 

97S,0t3D0 

IN, 

XT 

YMRP 

,0000 

IN, 

YT 

ZNRP 

400*0000 

IN, 

ZT 

SCALE 
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FGREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CAICD07)  Q HSFC  594CIA333  740TS  CTlPlSlP20n  ORB  STING 
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DATA  SET  SYMBOL 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  GLMF 


DATA  SET  SYMBOL  CONFTGURAT JON  DESCRIPTION 
tAlCD07)  Q M5FC  594CIA333  740TS  CTlPlSir^OU 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CA1C0D7)  Q H5FC  53'ltIA33J  7A0TS  CTIPJ5TP20n  ORB  STING 
CA1CO30)  n HSFC  594CIA33J  740TS  tTtP|S|P20n  ORB  STING 
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data  set  symbol  CONFlGURATtON  DESCRIPTION 
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DATA  SET  SYHaCL  CONriGURATION  DESCRIPTION 

CAIC0073  n MSEC  59^CIA333  740TS  CTIPISIP20I3  ORS  STING 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CAIC0073  n . MSFC  594CIA33)  74DT5  CTlPlS!P20n  ORB  STING 
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DATA  SET  SYMBOL  CONncURATION  DESCRIPTIOM 
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C MC03B  ) □ DATA  NOT  AVAILABLE 
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CAIC0423  A DATA  NOT  AVAILABLE 


elevtr 

REFERENCE  INFORMATION 

pDOD 

SREF 

2690.0000 

so.  FT 

-5.000 

LREF 

1 290. 0000 

IN. 

10, ODD 

BREF 

1290.0000 

IN. 

15,000 

XMRP 

97G,OODO 

IN.  XT 

YMRP 

.GOOD 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

FIG  IG  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 


CG3MACH  = 1.48 


PARF  QS7 
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FQRE80DY  AXIAL  FORCE  COEFFICIENT,  CAF 


DMA  SET  SYKBOL  CONFIGURATtON  DHSCRIFTTOM 

CAICOD7V  Q MSrC  534EIA33)  7^0TS  CTlP|SlP20n  ORB  STINE 

C A1C03B3  U DATA  NOT  AVAILABLE 
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CAIC042)  A DATA  NOT  AVAILABLE 


ELEVTR 

REFERENCE  INFORHATICM 

.ODD 

SREF 

2090.0000 

so.  FT 

-5.000 

LREF 

■ 1230*0000 

IN. 

lO.OOD 

BREF 

1250 .0000 

IN. 

15.000 

XMRP 

S7S.OOOD 

IN.  XT 

YHRP 

.0000 

IN.  VT 

ZHRP 

400*0000 

IN.  zr 

scale 

.0040 

-20  -IG  -12  -8  -4  0 4 8 12  IG 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 

CIDMACH  = 2-99  PAGE  959 


FOREBODY  AXIAL  FORCE  GOE'^FICIENT,  CAF 


NORMAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CN/DE 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  ELEVONpCN/DE 


DATA  SET  SYMBOL  CONFIGURATIOW  DESCRIPTION  DELEVN 
CCIC0401  Q M5FC  594C1A33)  740TS  CTIPIS1P20U  ORB  STING  10.000 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CN/DE 


DMA  SET  SVM0OL  CONFIGURATION  DESCRIPTION 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CN/DE 


DATA  SET  SYHBOU  CONFI^URATiaW  OESCRlPTjDhi  DELEVN 
CClCO-tO)  Q H5FC  59^CIA333  7AOTS  CTtPl5IP2an  ORB  SUNG  lO.OOQ 
CGIC042  ) □ MSEC  594[  IA333  740TS  CTIPISIP2DU  ORB  STING  15.000 
CCIC03B3  Q MSFC  S94CIA33)  740TS  CTlPlSlP20n  ORB  STING  -5,000 


REFERENCE  INFORMATION 
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NORMAL  FORCE  COEFFICIENT  DUE  TO  ELEVON»CN/DE 


QATA  SET  SYMBOL  COi^nGURATieN  DESCRtPTIQW 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CLMDE 


DATA  SET  SYHBOL  CONFIGURATION  DESCRIPTION 

CCICOAO  ) Q HBFC  594tIA333  7^0TS  CTlP!SlP20i5  ORB  STING 
tClC042  3 □ HSFC  S94nA333  740TS  CTlPlSlP20n  ORB  STING 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CLMDE 


PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CLMDE 


DATA  SET  SYMBOL  ^ CONFIGURATIGN  DESCRIPTIOM 

CC1CQ40)  Q M5FC  594UA333  7A0TS  £TlPISlP20n  ORB  STIKB 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVONoGLMDE 


PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON^CLMDE 


PITCH INS  MOMENT  COEFFICIENT  DUE  TO  ELEVONpGLMDE 


DATA  SET  SYMBOU  CONFIGURATION  CJESCRIPTJON 

tClC040)  Q MSFC  394nA33)  740TS  JTIP1SIP2013  ORB  STING 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON,CLMDE 


DftTA  SET  SYHBDL  CONFIGURATiaN  DESCRIPTION 

£C1C040  3 Q MSFC  594tIA331  740TS  CTIPlSlP20n  ORB  STING 
CCtCB^2]  n MSFC  594tlA33)  7-lOTS  tTlPISIP20U  ORB  STING 
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PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.-CLMDE 


PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CLMDE 


PITCHING  MOMENT  COEFFICIENT  CUE  TO  ELEVON.CLMDE 


PITCHING  MOMENT  COEFFICIENT  DUE  TO  ELEVON,CLMDE 


DATA  SET  SYMBOL  CONFICURATIOM  DESCRIPTION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON,CAFDE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON,CAFDE 


DATA  SET  SVtlBBL  CONFIGURATION  DESCRIPTION 
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FQREB0DY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVONpCAFDE 


DATA  SET  SVHBQl,  CONFIGURATION  DESCRIPTION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVQN.CAFDE 


DATA  SET  SYMBOL  C0WFI6URATI0N  DESCRIPTION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CAFDE 
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FOREBQDY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CAFDE 


DATA  SET  SYMBOL  CQMFIGURATJON  DESCRIPTION  DELEVM  REFERENCE  INFORMATION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CAFDE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
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FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVONpCAFOE 


DAi«  SET  SYMBOL  C0NFI6URAT1OM  DESCRIPTION  DEUEVN  REFEREICE  INFORMATieN 
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FGREB0DY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEV0N.CAFDE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

tCIC040J  Q HSFC  S94UA33)  740TS  CTlPlSlPSOn  ORS  STING 
IC1C042)  □ HSFC  594UA33J  74QTS  CTIP1S1P2DI]  ORS  STING 
CCIC03B)  O MSEC  594tlA33)  740TS  CTlPJSlPJOn  ORB  STING 


DEUEVN  REFEIiENCE  INFORMATION 


10.000 

SREF 

2030,0000 

90. 

FT 

15.000 

LREF 

1290,0000 

IN. 

-5.000 

BREF 

1230.0000 

IN* 

XMRP 

976,0000 

IN. 

XT 

YHRP 

,0000 

IN. 

YT 

2HRP 

400,0000 

IN, 

ZT 

SCALE 

,0040 

FIG  16  LONGITUDINAL  ELEVON  DEFLECTION  EFFECTS-FIRST  STAGE 


CJ3ALPHA  = 8.00 


PAfiF  882 


FOREBODY  AXIAL  FORCE  COEFFICIENT  DUE  TO  ELEVON.CAFDE 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIPTICM 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  CDNFISURATION  DESCRIPTION 
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ROLLING  MOMENT  COEFFICIENT » CBL 


data  set  SVhTHl,  CONFIGWRATICN  DESCRIPTH5N 
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YAWING  HOHENT  COEFFICIENT^CYN 


OftTA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CAICOOS)  D H5FC  594CJA33)  740TS  CTlPlSlPZO!)  OR5  STING 
CA1C0331  □ HSFC  594EIA33)  740TS  CTIPISlPJOi)  ORB  STING 
CAiC041]  o MSFC  594tIA33)  740TS  CTIP1SIP20I:  ORB  STING 


ELEVTR  REFERENCE  INFORMATION 


.000 

SRHF 

2690.0000 

SO, 

FT 

-5.000 

LREF 

1290.0000 

IhJ. 

10.000 

BREF 

U90.0QOO 

IW- 

KHRP 

976,0000 

rhi. 

XT 

YHRP 

.0000 

IN. 

YT 

2KRP 

^00,0000 

IN. 

ZJ 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 


FIG  17  LATERAL/DIRECTIGNAL  ELEVON  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 


CHOMACH  = 1 .97 


PAGE  1021 


YAW  INS  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL  COMFIGURATIOM  DESCRIPTION 

CAICQOai  D MSFC  594CIA333  74DTS  CTtPlSlP20n  ORB  STING 
CA1CQ33)  n DATA  NOT  AVAILABLE 

C AIC041  ) <>  DATA  NOT  AVAILABLE 


ELEVTR  REFERENCE  INFORHATION 


.□00 

SREF 

2630*0000 

SQ,  FT 
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LREF 

1230.0000 

IN. 
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BREF 

1290.0000 
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YMRP 
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IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 
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CI3MACH  = 2.99 
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YAWING  MOMENT  COEFFICIENT»CYN 


REFERENCE  INFORMATION 
SREF  2S90.0000  SO.  FT 

UREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 
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DATA  SET  SYMBOL  CCMFIBURATION  DESCRIPTION 
CAICOOS)  Q H5FC  594CIA331  740TS  CTlPlSlP20n 
CA1C039  1 O DATA  NOT  available 

CA1C04I  ) O DATA  NOT  AVAILABLE 


ORB  STING 


ELEVTR 

.000 

-5.000 

10.000 
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CJJMACH  = 4. 96  page  1023 


YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNDE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tClC033I  Q MSFC  594CIA33)  7^0TS  (TIPISIPZOU 

CCIC04I)  U MSFC  594IIA33I  740TS  CTIP1SIP2015 


.0035 


DELEVN 

ORB  STING  -S.OOO 

ORB  STING  10.000 


.0030 


.0025 


.0020 


.0015 


.0010 


.0005 


-.0005 


.0010 


-.0015 


-.0020 


-.0025 


-.0030 


REFERENCE  INFORHAT 
SREF  2C3Q.OOQG  ! 

LREF  I290.O0D0 

BREF  1290.0000 

XMRP  97G.OOOO 

YMRP  .0000 

ZMRP  400.0000 

SCALE  .0040 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVONoCYNDE 


YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNOE 


DATA  SFT  SYMBOL  CONFIGURATION  DESCRIPTION 
CCIC039)  Q MSFC  S94C1A33)  7^0TS  tTlPlSlP20U 

CCICD'H  D □ S94UA33)  7*30TS  (T1P1SIP201) 


DEtEVN 

ORB  STING  -5.00D 

ORB  STING  to. 000 


REFERENCE  INFORMATION 
SREF  2G90.0DOO  SO*  FT 

LREF  1290*0000  IN* 

BREF  1290;000D  IN* 

XMRP  976*0000  IN,  XT 

YMRP  .0000  IN*  YT 

ZMRP  400,0000  IN*  ZT 

SCALE  *0040 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNDE 


DATA  SET  SYMBOL 
CC1C039  J 
CCICO-U  ) 


B 


COMFIGURATIDM  OESCRIPTIDN 

DELEVN 

REFERENCE  INFORMATICW 

MSrC  594CIA33)  7^0TS 

CT|PlSlP2m  J 

CRB  STING 

-5*000 

SREF 

2693,0000 

SO. 

FT 

MSFC  S34CIA33)  74DTS 

CTIP1.S1P201) 

ORB  STING 

10-000 

LREF 

1290*0000 

IN, 

BREF 

1290*0000 

IN* 

XHRP 

97S.00D0 

m* 

XT 

YMRP 

*0000 

IN* 

YT 

ZMRP 

400*0000 

IN. 

2T 

SCALE 

*0040 

FIG  17  LATERAL/DIRECT lOMAL  ELEVON  EFFECTIVENESS-FIRST  STAGE.  ALPHA  = 0 DEG 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVQN.CYNDE 


DATA  SET  STnaat  confisuratton  description 


DELEVN 

CC1C039:)  Q M5FC  5S4C IA333  740TS  (T1PIS1P2CIU  ORB  STING  -3.000 

CC1C04I)  n MSFC  594CIA333  740TS  CTIP1SIP20D  ORB  STING  ID. COD 


.003 


REFERENCE  INFaRMATICN 
SREF  2S90.0000  SQ*  FT 

LREF  1290.0000  IN, 

SREF  1290,0000  IN. 

XMRP  975,0000  IN.  XT 

YMRP  ,0000  IN,  YT 

ZHRP  400-0000  IN,  2T 

SCALE  .0040 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON^CYNDE 


DATA  SET 

SYMBOL  COMFIGURATIOM  DESCRIPTION 

DELEVN 

REFERENCE  INFORMATION 

CCIC039) 

Q HSFC  S94CIA33]  740TS  CT!PlSlP20n 

ORB 

STING 

-5.Q0D 

SREF 

2690.0000  * SO. 

FT 

CCIC04J  ) 

□ MSFC  594CIA333  740TS  CTlPlSlP20n 

ORB 

STING 

10.000 

LREF 

1230.0000  IN. 

SREF 

1290.0000  IN. 

XHRP 

97G.00Q0  IN. 

XT 
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.0000  IN. 

VT 

Z^3RP 

400.0000  IN. 

ZT 

SCALE 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNDE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CCIC039)  D H5PC  S94CIA333  7-JOTS  CTIPlSJP20n  ORB  STING 

CCIC04I  J tj  MSEC  534C1A333  740TS  tTIPlSlP2013  ORB  STING 


DELEVN 

REFERENCE  INFORMATION 

-5*000 

SREF 

2G9O.QO0O 

SQ. 

FT 

10,000 

LREF 

1290,0000 

IN, 

BREF 

1230,0000 

IN, 

XMRP 

976.0000 

IN* 

XT 

YMRP 

.0000 

IN* 

VT 

2MRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 
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YAWING  MOMENT  CGEEi^ICIENT  DUE  TO  ELEVON.CYNDE 


PAGE  1031 


YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON,GYNDE 


DATA  SET  SYMBOL  CONFIGURATION  OrSCRIPTtON 

CCIC039J  Q HSFC  53-U1A33)  T-iCTS  CT1P1S1P20I)  ORB  STING 

CCIC04I  J O MSFC  534tIA33)  7«TS  CT1P1SIP2CIJ  ORB  STING 


DELEvn 

-5.000 

SREP' 

2690*0000 

SO* 

FT 

10.000 

tREF 

I290.CCOO 

IN, 

BREF 

J 790.0000 

IN, 

XMf9P 

9TG.00DD 

IN, 

XT 

.0000 
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YT 

ZMrtP 
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IN, 

ZT 

scale 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNDE 


□AtA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  DELEVN  REFERENCE  INFORMATION 


tClC039)  C 

3 MSFC 

594CIA33) 

740TS 

CTiPisiPson 

ORB  STING 

-5,000 

SRE^ 

2690.0000 

SO, 

FT 

CCIC041)  C 

J MSFC 

594nA33i 

74QTS 

CTlPlSIP20n 

ORB  STING 

to.ooo 

IREF 

1290.0000 

IN. 

GREF 

1290.0DQ0 

IN. 

XMRP 

S76.C000 

IN. 

XT 
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,0000 

IN. 

YT 

ZMR? 

4DD.CCOO 

IN. 

ZT 

scale 

.0040 
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YAWING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CYNDE 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CBLDE 


data  SrT 
(Cl  COT!  J n 
{ClCO-H)  □ 


CONFIGU??ATION  OFSCRIPTICM 
mrt  594UA33J  7/,DtS  CTlPtSlP2CP 
MSrc  bS4nA33)  74DTS  (TlPj5lP2Cn 


OELEVh: 

ORQ  STING  -5-230 

0R9  sting  10.000 


REFERENCE  INFORHATIOM 
SREF  2S9D*00DD  SO.  Ft 

LREF  1290.0000  IN. 

EREF  1290. ODDO  IN. 

XNRP  926.0000  IN.  Xt 

YMRP  .0000  IN'.  YT 

ZMRP  400. GOOD  IN.  ZT 

SCALE  .0040 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CBLDE 


data  set  symbol 

ca^^IGuRATIaN 

DESCRIPTI ON 

DELEVN 

REFERENCE  INFCRHATICN 

C C1C039  J Q 

Msrc  5g*-s:iA33i 

[ TJP1SIP2DI  ) 

0P8  STtNG 

-5,OC3 

SREF 

2GS0 .OOCO 

50. 

FT 

ccicO'Vi  ) D 

MSFC  b3*3t  IA33;  ^ 

7Aors 

CTIP1SIP2013 

. OP8  STING 

ID.0L2 

LREF 

1290  XCCO 

IS. 

BREF 

1 290 ,OQOQ 

Is. 

XJ^RP 

97G.00GD 

IN. 

XT 

YMRP 

,ODCO 

:s. 

YT 

?MRP 

400,0020 

IN. 

ZT 

SCALE 

.□040 
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ROLLING  HOMEMT  COEFFICIENT  DUE  TO  LLEVONpCBLDE 


DATA  SET  SYH90L  CGWFIOURATION  DESCRIPTION  CCLEVN  INFORMAtlON 

CCIC0391  Q MBFC  S94nA33)  740TS  CTlPlStP20n  ORB  STING  ~5.0C0  SRC^  2690.0000  SO*  FT 

CCIC041  ) □ MSFC  S94C1A33)  740TS  CT1PIS1P20IO  ORB  STING  10,000  LRtF  1290,0000  IN. 

BRE.'  1290.0000  IN, 

X^RP  976,0000  IN*  XT 

.0000  IN.  YT 
Zl^.RP  400.0000  IN.  2T 

SCALE  .0040 
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MACH  NUMBER 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVQNfCBLDE 


PARF 


inRA 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CBLDE 


OMA  SET  SVMEiaL  CONF  ICURAT  ION  DES.~ftlPTTON  DELEVN  REFERENCE  I NFC^iH  ATI  OH 

tClCQ33)  Q MWC  594UA?3)  7^DTS  (TipisiP20n  CRS  STtND  -5.DOO  SREF  2G9O,0OD0  SO.  FT 

CClCO^n  n MT'TT  '.>;)-UIA33)  T4J7S  CTIP1SIP20U  0R3  STING  10.000  LREF  1290.0000  IN, 

BREF  1290.0000  IN. 

XMRP  976. GOOD  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


FIG  17  LATERAL/OIRECTIONAL  ELEV0N  EFFECTIVENESS-FIRST  STAGE,  ALPHA  = 0 DEG 
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ROLLINS  MOMENT  COEFFICIENT  DUE  TO  ELEVON.CBLDE 


DATA  SET  SYMBOL 

CONFIGU^ATIC’M  □ESCRIPT|C^^ 

DELEVN 

REFERENCE  INFCRMATICN 

CC1C039I  Q 

MStL  1 A33:  CTlPr51P20n 

CRB  ST  me 

-S-ODO 

SREF 

2eSC,COOD 

SOL 

rctco^i  3 □ 

MSrc  CT1P151P201J 

CRB  STING 

lO.DDO 

LREF  . 

12SD.OO0O 

IN, 

BREF 

1290.0QQD 

IN. 

XMRP 

97B,0DD0 

IN. 

Yr«RP 

,oono 

IN* 

2MRP 

400,D0a0 

IN. 

SCALE 

.0040 
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ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVONpCBLDE 


ROLLING  MOMENT  COEFFICIENT  DUE  TO  ELEVON»CBLDE 
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DATA  SET  SYMBOL  CONE I GURAT ION  DESCRIPTION  ELEVTR  REPERENCE  INFORMATION 
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YMRP  .0000  IN.  YT 

2MRP  400,0000  IN.  ZT 
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data  set  symbol  configuration  description  elevtr 
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DATA  SET  SVHBDL  GONFIGURATION  DESCRIPTIOM  ELEVTR 
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LREF 

90*7000 

IN* 

BREF 

*0000 

IN. 

XMRP 

97B.D000 

IN*  XT 

YMRP 

*0000 

IN*  YT 
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SCALE 
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data  set  symbol  CONFIGURAnON  DESCRIPTION 
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DATA  SET  SYMBOL  CONF IGURAT lOM  DESCRIPTION  ELEVTR  REFERENCE  INFORHATrON 
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DATA  SET  SYMBOL  C^NFIGUPSATION  DESCRIPTION  ELEVTR  REFERENCE  INFORMATION 

CAIC3O03  O WSFC  594CIA33)  740TS  CT1PIS1P2013  ORSSTINO  ,000  SREF  210,0000  SQ.FT 

LREF  90,7000  IN. 

BREF  ,0000  IN. 

XHRP  976,0000  IN.  XT 

YHRP  ,0000  IN.  YT 

2MRP  400.0000  IN.  2T 
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DATA  SET  SYM3QU  CONriGURATIQM  OESCEIIPTION  ELEVTR  REFBJENCE  INFORMATION 
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DATA  SET  SYMBC3L  CONFIGURATION  OESCRIPTION  EtEVTR  REFERENCE  INFORMATIOM 
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scale  ,0040 
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BODY  FLAP  HINGE  M0MENT  COEFFICIENT pCHBF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

ELEVTR 

REFERENCE  INFORMATION 

CAtC40Bl  O HSFC  594tIA33)  740TS  tTlPlSJPZOU 

ORB  STING 

.000 

SREf 
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BREF 

.0000 

IN. 

XMRP 

976 .0000 

IN.  XB 
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BODY  FLAP  HINGE  MOHENT  COEFFICIENT, CHBF 


DATA  SET 

SYMBOL 

CONFIGURATION  DESCRIPTION 

£LEVTR 

REFERENCE  INFORMATION 

C A1CA08  3 

o 

HSFC  S9^(.IA33)  74DTS  CTlPlSlP20n 

Ot!B  ST1N6 

.QQO 

SREF 

135,0000 

so.  FT 

LRSF 

B1 *0000 

IN. 

BREF 

*0000 

IN. 

XMRP 

97B.00D0 

IN.  XB 

YMRP 

.0000 

IN.  YB 

ZMRP 

400.0000 

IN.  ZB 

scale 

.0040 
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BODY  FLAP  HINGE  MOMENT  COEFFICIENT, CHBF 


DATA  SET 

SYMBOL 

CONFIGURATIOM  DESCRIPTION 

ELEVTR 

REFERENCE  INFORMATION 

CA1C408  3 

O 

MSFC  594CIA333  740TS  CTlPlSlPSOl) 

ORB  STING 

,QOD 

SREF 

ISS^OQDO 

SO. 

FT 

LREF 

81 .DQQO 

IN. 

BREF 

*0000 

IN. 

XMRP 

976.0000 

IN. 

XB 

YMRP 
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IN. 

VB 
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ZB 
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DATA  SET  SYMBOL 

configuration  description 

ELEVTR 

REFERENCE  INFORMATION 

t A1C408 ) O 

M5FC  594CIA33D  740TS  CT1PIS1P20U 

ORB  STING 

.000 

SREF 

135.0000 

SO. 

FT 

LREF 

81 .0000 

IN. 

BREF 

.0000 

IN. 

KMRP 

97S.OOOO 

IN. 

XB 

YMRP 

,0000 

IN. 

YB 

ZMRP 

400. 0000 

IN. 

ZB 

SCALE 
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DATA  SET  SYMBOL  CONriGURATlOW  DESCRIPTION 

CMC40BD  O MSFC  S94CIA335  740TS  CT1P1S1P2013  ORB  STING 


ELEVTR 

REFERENCE  INFORMATION 

,QGO 

SREF 
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FT 

LREF 
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IN. 

XMRP 
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ZB 

SCALE 
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HINGE  MOMENT  COEFFICIENT, CHBF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

ELEVTR 

REFERENCE  rNFORHATION 

CAIC409J  0 MSFC  594tIA33)  740TS  (TIPISIPSOH 

OR0  STING 

,000 

SREF 

135. DODD 

so.  FT 

UREF 

81 .GOOD 

IN. 

BREF 
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IN. 

XHRP 
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IN.  YB 
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IN.  ze 
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DMA  SET  SYMBOL  CCNF  tGURAT  lOW  DESCRIPTION 
tAlC408)  O MSEC  534UA33)  7^0TS  CTlPlS!P.20n 


ELEVTR 

OPB  STING  *000 


REFERENCE  t NPCRMAT I ON 
SREF  135*0000  SO.  FT 

LREF  81,0000  !N. 

BRE^  .0000  IN, 

XMRP  .876.0000  IN.  X6 

YHRP  .ODCO  IN.  Y8 

ZMRP  400.0000  IN.  20 

scale  .0040 


. 

^■^!S!!i!8S!!S8iSi!SS 

nninniHHnnHHniiHi 

. 


-.00 


-.oil 


-.01 


-.02 


-.02' 


-.031 


-.03' 


BMMIM— P 

mimmBmamsAm 


mmmamm 


-8  -4  0 4 

SIDESLIP  ANGLE.  BETA,  DEGREES 


FIG  19  CLEVOM  AND  BODY  FLAP  HINGE  MONENTS-LATERAL/DIRECTIONAL-FIRST  STAGE, ALFA=0 


CJDMACH  = 4.9S 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIPTICin  REFERENCE  INFORMATION 

tVIC025J  Q MSFC  534trA333  7<J0TS  CT[PlS2P20n  ORB  STiNG  SREF  2G9O,ODO0  SO.  FT 

CVICOQ?!  □ MSFC  534tIA33J  740TS  (TlPlS!P20n  ORB  STING  LREF  1230.0000  IN. 

BREF  1230.0000  IN. 

XMRP  97S.OOOD  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


! : I ! 1 — ' ' ■ j 

-16  -12  -9  -4  0 4 8 12  16 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CADMACH  = .60  PAGE  1117 


NORMAL  FORCE.  COEFFICIENT,  CN 


DATA  SET  SYMBOL 

CONFIGaf?ATiaN  DESCRIPTION 

REFERENCE  INFORMATION 

C V1C025  ) Q 

MSFC  59^CIA33^  7A0TS  CTlPlS2P2Cin 

ORB  STING 

SREF 

2690.0000 

SD. 

FT 

c vicoa?  D □ 

M5FC  594UA333  740TS  CT1P1S1P20I) 

ORB  STING 

LREF 

1290.000D 

IN. 

BREF 

1290.0000 

IN. 

XHRp 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIG  20  SQL ID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUOINAL  AERO 

CB3MACH  = .80  PAGE  II 18 


NORMAL  FORCE  COEFFICIENT*  CN 


DATA  SET  SYMBOL 

CONFIGURATIOM  DESCRIPTION 

REFERENCE  rNFORHATION 

t V1C075 ) Q 

HSFC  594CIA33)  7^0TS  CT1P1S3P20M 

ORB  STING 

SREF 

2S90.C000 

SO*  FT 

CV1C0D7)  □ 

M5FC  594(rA333  740rs  CTIPISIPSOU 

□R3  SriNG 

LREF 

1290*0000 

IN* 

BREF 

1290.0000 

IN- 

XNRP 

976.0000 

IN*  XT 

YMRp 

.0000 

IN.  YT 

ZNRP 

^00.0000 

IN*  ZT 

SCALE 

*0040 

ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

FIfj  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

.90  PAGE  1113 


CC5MACH 


NORMAL  FORCE  COEFFICIENTv  CN 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

C V1C025  ) Q 

MSFC  594CIA333  740TS  mPlS2P2013 

ORB  STING 

SREF 

2690,0000 

SO. 

FT 

CVIC007J  □ 

MSFC  594CIA333  740TS  mPiSlP20t3 

ORB  STING 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400. 0000 

IN. 

2T 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CODMACH  = 1.10  PAGE  1120 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

CV1C025)  Q 

hSFC  594CIA333  740TS  CT1PIS2P2013 

ORB  STING 

SREF 

2690. GOOD 

5U. 

FT 

CV1C0D7)  □ 

MSFC  594CIA33)  74DTS  CTlPlSIP20n 

OR8  STING 

LREF 

1290.0000 

IN. 

8REF 

1290.0000 

IN. 

XMRP 

976. GOOD 

IN. 

XT 

YKRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN, 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CDNf IGURAT ION  DESCRIPTION 

CVJC025  ) Q MSEC  534UA33)  740TS  tTlPlS2P2013  ORB  STING 

CV1C007  3 □ M5FC  :59-UlA33)  740TS  CTlPtSlP20!)  ORB  STING 


REFERENCE  INFORMAT  ION 


SREF 

2GSO.OOOD 

so. 

FT 

tREF 

1290.0000 

IN. 

0REF 

1290.0000 

IN. 

XMRP 

976.0000 

JN. 

XT 

YMRP 

.0000 

m. 

YT 

ZMRP 

noo.oDoo 

IN. 

ZT 

SCALE 

.00^0 

ANGLE  OF  ATTACK.  ALPHA*  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 


CF:iMACH  = 1,46 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SCT  SYMDOL  CONFICURAT  inN  Or'-.CR  Il’T  iOM 

tVICQ25)  Q MSrC  594UA33)  7^C^S  CTlP;S2P20n  ORB  STSNG 

CV1C007)  P MSFC  594tIA33}  V40TS  tTlP;C;iP20U  ORBSTIND 


reference  inforhation 


SREt" 

2690.0000 

SO* 

FT 

LREF 

1290.0000 

IN. 

BR£F 

! 290.0000 

IN. 

XMRP 

976,0000 

JN. 

KT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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NORMAL  FORCE  COEFFICIENT.  CN 


data  set  STKOOL 

CONriGUPfATION  OESCPIPTIOM 

REFERENCE  INPORMATION 

CVIC025  1 Q 

nsrc  594CIA333  7/lOTS  (TJPlS7P20n 

CRB  STING 

SREP 

2690, CCOO 

SO. 

FT 

CVIC007  ) □ 

Msrc  5S4CIA331  74DTS  CTIPIS1P20I3 

ORB  sting 

LREF 

1290,0000 

m. 

BREF 

1290,0000 

IN. 

XHRP 

976,0000 

XT 

YMRP 

.0000 

!N, 

YT 

ZMRP 

400.0000 

IN. 

ZT 

scale 

,0040 

FI6  20  SOLID  ROCKET  BOOSTER  Flf.RE  EFFECT-FIRST  STAEE-LOIJGITUDINAL  AERO 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

C VIC02S  J Q 

MSFC  594IIA33]  740TS  tTIPlS2P20l3 

ORB  STING 

SREF 

2690*0000 

SO^ 

FT 

C VIC007  ) □ 

MSFC  594IIA33)  740TS  tTlPlSlP20I3 

ORB  STING 

LREF 

1290*0000 

IN. 

BREF 

I290*0000 

IN* 

XKRP 

976*0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 
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ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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FOREB0DY  PITCHING  MOHENT  C0EFPICIENT.  GLMF 


DATA  SET  SYMBOL 

CONFlGUPAflON  DESCRIPTION 

REFERENCE  INFORMATION 

C VIC0?5  3 n 

Msrc  sg-inAss) 

740TS  CTIPJS2P30U 

ORB  sting 

SREF 

25SO.OOOG 

SO, 

FT 

t VtC007  3 □ 

MSFC  59^CIA333 

740TS  (TlPlSlP20n 

ORB  sting 

LREP 

1290.0000 

IN. 

BREF 

1290.0000 

!N. 

3(MRP 

976,0000 

IN. 

XT 

VMRP 

,0000 

IN* 

YT 

ZMRP 

400,0000 

IN* 

ZT 

scale 

.0040 

ANGLE  OF  ATTACK,  ALPHA*  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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F0RE8ODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


OATA  SET  SVHDOL 

CaNFIGU^ATJOW  OESCRIPTJON 

REFERENCE  INFORMATION 

CVIC025)  Q 

MSEC  ^94CiA33r  740TS  tTlPlS2P20n 

ms  ST  IMG 

SREP 

2690,0000 

SO. 

FT 

CViCDD7)  □ 

rtSFC  09^UA33J  740TS  CT:PlSlP20n 

ORQ  5TU4C 

LREF 

1290,0000 

IN, 

BREF 

1290,0000 

IN* 

)<MRP 

376,0000 

IN. 

XT 

YMRP 

,0000 

IN- 

VT 

ZMRP 

400,0000 

IN. 

ZT 

SCALE 

.0040 

(BIMAC.H  =.  .80  ; P-^3E  1127 


FOREBODY  PITCHIN6  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBC3L 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFCRMATIQN 

CV1C025  3 Q 

M5FC  S9'1IIA333  740TS  CTIP1S2P201) 

ORD 

STING 

SREF 

2630,0000 

SO* 

FT 

CV1CQ07J  □ 

HSFC  594tlA335  740TS  tTlPlSIP201J 

ORB 

STING 

LREF 

1230,0000 

IN, 

BRCF 

1230,0000 

IN. 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2HRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AFRO 

(C3MACH  = .90  P-AGE 


FOREBGDY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SVIiOOL  CONFIGURAI  ION  DESCRIPT ION  REFERENCE  INFORMATION 


C V1C025  3 

n MSEC  594CIA33) 

740TS 

CT1PSS2P201 5 

ORB 

STING 

SREF 

2S90.0DOD 

SO. 

FT 

C V1C007  ) 

□ MSEC  594UA33) 

740TS 

(TlPlSlP20n 

ORB 

STING 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN, 

XMRP 

976,0000 

IN. 

XT 

YKRP 

*□000. 

IN, 

YT 

2MRP 

400,0000 

IN. 

ZT 

SCALE 

.0040 

fDDMACH  --  l.]C  page  1129 


DATA  SET  SYMBOL  CONFJiGURAT ION  DESCRIPTION  REFERENCE  INFORMATION 


t VIG025  3 r 

msec 

594 t I A33) 

740TS 

CTIPS  S2i‘  * T13 

ORB  STING 

SREF 

2690,0000 

SO.  FT 

t V ICQQ7  } Z 

J MSFC 

594CIA33) 

740TS 

CTiPlSlP*. :) 

ORB  STING 

LREF 

J 290 .0000 

IN* 

BREF 

1390*0000 

IN. 

XMRP 

976.0000 

IN,  XT 

YMRP 

*0000 

IN,  VT 

2MRP 

400.0000 

IN.  ZT 

SrALE 

.0040 

FORE800Y  PITCHING  MOMENT  COEFFlClENt.  CLMF 


UMK  SET  SYHBOL 

tONPIGORATliON  OESCftlPTlON 

REFERENCE  INFORH^TICN 

C Vicb?s 1 Q 

HSFC  594(IAa3J  7<0TS  CT)PlS2P20t) 

OR0  STING 

SREF 

2690.0000 

SO*  FT 

C V I C007  ) O 

tflSFC  594tIA335  74OTS  t T lPiSlP?01  )■ 

ORB  STING 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN, 

XMRP 

976 .00CM3 

IN.  XT 

YKRP 

.0000 

IN*  YT 

2MRP 

400.0000 

tN*  ZT 

SCALE 

.0040 

^16  -12  -8  -4  0 4 8 12  16 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


BG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE -LONG I TUO INAL  AERO 

CFTMACH  = 1,46  PAGE  1131 


FOREBODY  PITGHIN6  MOMENT  GOEFFIdlENT.  CLMF 


DATA  SET  SYflBpl- 

CCNFIGURATION  QESCRIPTIOM 

REFERENCE  INFORMAT lON 

CVVG025  ) Q 

MGFC  594C1A33J  74CTS  CTlPIS2P20n 

0R8  STING 

SREF 

2690 .ooac 

SO. 

FT 

(VICOOT)  □ . 

MSFC  59+CIA33)  740TS  CTlPlSlP20n 

0RB  STING 

UREF 

1230.0000 

IN. 

BR£F 

! 230. GOOD 

IN. 

XMRP 

976.GG00 

IN. 

XT 

YNRP 

.0000 

IN. 

VT 

2NRP 

400 .0000 

IN. 

ri 

SCALE 

.0040 

AN6t.E  OF  ATTACK.  ALPHA,  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CGiMACH  - 1.36  PAGE  1132 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


OAT ft  SET  symbol 

t VIG025  1 
C V1C007  ) 


B 


CONniGURATtON  DESCRIPTION 
MSEC  S94CIA333  740TS  (TIPIS2P20U  ORB  STING 

MSFC  53+CIA33)  740TS  (T1PIS1P201)  ORB  STING 


REFERENCE  INFORMAT I 8N 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1 290.0000 

‘N, 

XMRP 

976,0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

-16  “12  -8  -4  0 4 8 12  16 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


FIG  20  SOLID  R0OTT  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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FOREBOOY  PITCHING  HOHENT  COEFFICIENT.  CLMF 


DATA/ SET  SYMBOL 

eONFTGURATlOM  DESCRIPTION 

REFERENCE  INFORMATION 

C V1C025  ] Q 

HsiT  !jE)4C  ia:i3)  740TS  (TtPisrproi) 

ORB  STING 

5REF 

2690.0000 

5Q. 

FT 

tvicoo^.J  □ 

MSFC  t>34tlA333  740TS  CT1PISIP20U 

ORB  STING 

LREF 

1290,0000 

IN* 

BREF 

1290.0000 

IN* 

XMRP 

976.0000 

IN, 

XT 

YMRP 

.0000 

IN* 

YT 

ZMRP 

400.0000 

IN* 

2T 

SCALE 

.0040 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDMAL  AERO 
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FOREBPDY  AXIAL  FORCE  COEFFICIENT,  CAF 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  SVMBOt  CWIGURATICSN  OEfiCRIPTlON 

tVte025)  Q ffSPC  594i  I A33T  74GTS  CTIP1S2P2013 

CVIC007)  □;  MSFJC  594UA333  740TS  tTlPi5IP20U 


Of?B  STING 
ORB  sting 


reference  inforhation 


SREF 

2590. DDOO 

30- 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S.COOO 

IN- 

XT 

YMRP 

.0000 

IN. 

YT 

zm? 

4O0.0PO0 

IN. 

2T 

SCALE 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


FI6  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST 

(BJMACH  .80 


STAGE-LONGITUDINAL  AERO 

PASE  1 1 36 


F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


OA1TA  SET  SYMBOL  C0NFISORAT1ON  OESCRIPTIOM 

. . Q Ml 

C VIC007  ) 


tVlC025  ) Q MSFC  S94CtA33?  740TS  CTIPIS2P20U 
O MSFC  S94ttA33)  74QTS  C TIPIS tP201) 


CRB  STING 
ORB  STING 


REFERENCE  INFORMATIOt 
SREF  2690.0000  SO.  r. 

Lf^F  1290.0000  IN. 

SREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

Fi6  20  S0UD  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

= .30  PAGE  1137 


FOREBODY  AXIAL  FORCE  COEFFICIENT . CAF 


OA»A  SET  SYMBOL  CONFJGUIYAT JON  DESCRIPTION  REFERENCE  INFORMATION 

tVIC023  ) Q MSii'e  594CIA3ij  7AOTS  tTIPlS2P20n  dsa  STINS  SREF  2690.0000  SO.  FT 

tVlCOOT  J O MSEC  59<(IA33)  740TS  CTlPlSIP20n  ORB  STING  LREF  1290.0000  IN, 

0REF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


-IG  -12  : -3  -4048  12  16 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 
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FOREBODY  AXIAL  FORGE  COEFFIGIENT.  CAF 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

f^FERENCE  INFORHATION 

( VIG025  ) Q 

M5FC  59<nA33)  7AOTS  tTlPISSPZOU 

ORB  STING 

SREf 

2880.0000 

$0. 

FT 

tVlC007  1 O 

MSFC  594CIA33)  7-50TS  CT1P15IP201) 

QRB  STING 

LR€F 

1280.0000 

IN. 

BREF 

1230.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

Y^tRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

,32" 

mr 

■mr 

TtlT 

TTm 

TTTT 

TTTT 

TTTT 

■nrr 

TTrr 

TfTT 

TTTT 

TTTT 

TTTT 

TTTf 

tm 

TTTT 

Tm 

tm 

TTTT1 

TTTT 

TfTT 

Trrr 

vrtr\ 

TTTT 

TTTT 

TTTT 

rrrr 

■mr 

tnr 

TTTT 

tttT 

TTTT 

TTTT 

TTTT 

■mr 

TTTt 

: 

■ 

i 

* 0.w~ 
90, 

i .. 

\ 

z ■ 

J 



^ 

■ 

« «uO 

U. 

< 

n 



. 

' 

“H 

. 

■ 

: 

. 



, 





_ 

• Z:0 

' '« 

F.  24- 

\ 





\ 

: 

)= 

rri 

. 

-J 

... 

* 

UJ  . i n 

»-rr' 

L> 

' 

c 

v-^ 

3-^ 

:d 

H 

7***^ 

H 

H 

J 

i 

i 

L 

x** 

n 

7^ 

N 

• 

“ 

Ll 

Ul 

iii 

R 9fl- 

1 ^ 

L. 

)“ 

; 

: 

CJ  • 

UJ 

y Ip- 

: , 

i 

: 

: 

QC  * X o 

O 

Ul 

i C- 

: 

1 

i 

n 

J *1  G> 

< 

^ 1 4- 

: 

I 

= 

\ 

1 

t 

i 

— 

1 

1 

-<  « In 

> 

S 1 9- 

1 

t 

2 

\ 

I... 

c 

uZ 

i 

^ : 

00 

Ui 

CC  1 rv 

... 

L_ 

! 

LJ 

2 

c 

i 

1 

r 

[I 

: 

O . I Lr 

U. 

h 

' 

i 

i 

; 

: : 

r 

\ 

: 

• Uo 

■ 

! 

h 

r 

r“ 

P”’’  ■ 

I. 

r~ 

i 

[I 

r 

: 

r~ 

1 

L 

U 

~z 

.lUO" 

.m. 

: 

i ! 

i 

r — : 



1 -•  -- 

! 

TiXi. 

tin 

^ « H 

t A J 1 

J-tn 

Jiii 

* M 1 

1 1 1 !i  1 

LLlIAi 

1 

1 c >A 

» i H 

lAltt 

^L1 

Jjjjl 

■ijii 

jJJi. 

L±A  1 

iii 

A 1 1 J : 

LtAU 

jjii 

Lilli 

iiiij 

: 1 tJi 

.111 P 

-] 

6 -1 

2 -3 

4 6 4 8 1 

2 i'g 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CEIMAGH  = 1.25  PAGE  1139 


FOREBODY  AXIAL  FORCE  COEFFIClENt#  CAF 


DAtft  SET  SYHBOL  CC3NFISURATTCM  OESGR'tPTION  REF£f»ENCe  INFORHATION 

rviC025^J  Cj  nSFC  594EIA33J  740TS  CT1P1S2P20'1)  ORB  ST  IMG.  SR£F  26SO.OOOD  SO,  FT 

tVlC007  5 O MSFG  59.4t  U33D  740TS  (TlPlSiP20n  ORB  ST  I MG  LR£F  329040000  IMp 

- : BREF  1290.0000  IN. 

XMRP  976,0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  4GO.OOOO  IN.  2T 

SCALE  .0040 


ANG-  t OF  ATTACK.  ALPHA.  DEGREES 

FIB  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-EiRST  STASE-LONSITUOINAL  AERO 

tFjHACH  = 1.4®  page  1140 


FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SVMBOl.  CONFJCURATtflN  DESERlPTtQN 

tVJC023J  D MSEC  534 II A33J  T40TS  C TIPI S2P20n  ORB  STINS 

tVl'COO?)  LJ  MSEC  534nA33)  740TS  tTlPISlP20l3  ORB  STINS 


reference  INEOfWATION 


SREF 

269P-OGOO 

SO. 

FT 

LREF 

t?9P>00Q0 

IN, 

BREF 

129G.OOOO 

IN. 

XMRP 

976.0000 

IN, 

XT 

ruRP 

.OQQD 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-L0MGITUDINAL  AERO 


fOMACM  = 1 .96 


PAGE  1141 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


FOREBqOY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL 

CONFIGURATION  RESCRIPT  ION 

REFERENCE  INFORMATION 

CV1C0251  Q 

NSFE  594(IA?3)  740TS  (TlPtSP^ron 

OR0  sting 

SREF 

2690.0300 

so> 

FT 

CVIC007  1 □ 

MSFC  SS4C1A333  74DTS  CTiPiSlPron 

ORB  STING 

LREF 

l290.0LnO 

IN. 

BREF 

1290.0000 

iNp 

XMRP 

976.D0G0 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

n )MACH  = 4.K  PAGE  1143 


SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CAST 


DATA  SET  SYMBOl.  GONFIGURATION  OESCRIPTIDN 

t VlCDiSl  Q MSFG  594C  IA33J  750TS  CTtPtS2P;j0n  ORB  STING 

tVVC007J  □ nSFC  59-1(1  A33V  7«TS  CTlPlStP20U  ORB  ST  I N6 


REFERENCE  INFCJRHATICN 


SREF 

2690.0000 

SO. 

FT 

tREF 

1290 .GOOD 

IN. 

BREF 

1290.0000 

IN. 

xmrp 

976.0000 

IN. 

XT 

YMRP 

.COCO 

IN. 

YT 

2KRP 

400.0000 

IN. 

ZT 

SCALE 

•0040 

FIG  20 

CAJMACH 


2 -.1  0 .1  .2  .3  .4 

FOREBOOY  PITCHING  MOMENT  COEFFICIENT.  CLMF 

BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGlTUDiNAL  AERO 

PAGE 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. GABT 


data  se.T  SVMBOt 

C0NFt0U««T10N  OESCRIPTJON 

REFERENCE  IRPOWtATIOM 

(V1C025  3 Q 

MSFC  594t  lA33J  T40TS  CTJPlSZPSOn 

om  snm 

SREF 

2BSO.QCOO 

50. 

FT 

tVtC007)  □ 

KSFC  S34CIA33J  740TS  (TIiPlSlP20Jl 

ORB  STlf^G 

LfffiF 

1290,0000 

IN. 

BREF 

1290.0000 

IN. 

XWRP 

976.0000 

IN. 

KT 

YMRP 

.0000 

IN. 

YT 

2WW» 

400.0000 

IN. 

ZT 

SCALE 

.0010 

FOREBOOY  PITCHING  MOMENT  COEFFIGIEHT.  CLMF 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 


CBIMACH 


80 


PAGE  1145 


QATA  SET  StrCOL  CONFIGURATIOM  EESCRlPtlON  REf^REWCE  I«FOBMATION 


CVIC025)  C 

y HSFC  S94CTA33J 

740TS  fTliPlS2P20n 

ORB  STING 

SREF 

2690.0000 

SO. 

FT 

C Vt  COO?  } t 

J 5941 IA33) 

740TS  (TliPISlP20U 

ORB  SUNG 

LREF 

1290.0000 

IM. 

BREF 

1290.0000 

IN^ 

XMRP 

976.0000 

i«; 

XT 

YHRP 

.0000 

IM. 

YT 

H-' 

CD 
^ ■ 

2KRP 

^OD.OQOC 

IN. 

ZT 

SCALE 

,0040 

H -28“ 

(/> 

H 

H 

m 

m 

a 

n 

n 

HI 

m 

Hi 

H 

m 

HI 

m 

IHN 

iH 

H 

HI 

■ 

in 

I^B 

in 

^NB 

n 

n 

n 

n 

n 

IBB 

n 

n 

n 

in 

n 

■ 

1 

■ 

m 

1 

■ 

L 

HI 

■ 

m 

1 

■ 

■ 

□ 

r 

r 

n 

n 

n 

n 

n 

n 

r 

n 

n 

in 

z 

1::  '*4: 

^ 74- 

m 

■ 

[i 

i 

■ 

■ 

Ml 

■ 

■ 

i 

■ 

■ 

■ 

mi 

ijipi 

n 

n 

n 

n 

n 

n 

n 

n 

in 

z 

m 

■ 

■ 

Ml 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

n 

n 

n 

n 

n 

n 

n 

m 

■ U. 

• ■ LU' 

m 

■ 

r 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

iH 

■ 

:|H 

n 

n 

n 

n 

P 

B 

n 

in 

9 

■ 

■ 

mi 

■ 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

in 

m 

IP 

m 

3 

i 

n 

n 

!;  O mjLA 

U on- 

m 

■ 

■ 

■ 

■ 

m 

■ 

Ml 

■ 

■ 

■ 

■ 

HI 

IMI 

■ 

18! 

inn 

m 

s 

m 

8 

n 

n 

m 

■ 

Ml 

m 

■m 

n 

■ 

■ 

■ 

■ 

■ 

■ 

e 

ss 

n 

Q 

M 

n 

m 

n 

n 

n 

□ 

! U t£U 

.Ip" 

18n 

a 

■ 

:||| 

m 

m 

m 

IBI 

■ 

S 

W 

HI 

m 

n 

n 

n 

n 

H 

n 

HI 

n 

n 

n 

■ 

■ 

■ 

H 

M 

■ 

■ 

iS 

isi 

mi 

il 

■ 

n 

n 

n 

n 

n 

H 

n 

n 

H 

n 

i • i o 

L ^ 

T*  1 R- 

■ 

L_ 

: 

Ml 

■ 

Ml 

■ 

■ 

■ 

m 

■ 

■ 

IM 

Ml 

□ 

n 

n 

Ml 

n 

n 

r 

n 

n 

n 

m 

■ 

■ 

HI 

■ 

■ 

■ 

■ 

■ 

Ml 

Ml 

■ 

Mi 

■ 

'BB 

n 

H 

n 

n 

n 

n 

m 

n 

n 

1-  ■ • X . 1 Ol 

1-  ■ ■ - 

r 14- 

m 

m 

Ml 

■ 

■ 

■ 

Ml 

■ 

HI 

■ 

■ 

■ 

■ 

8 

n 

H 

n 

n 

n 

n 

n 

n 

n 

n 

I 

m 

m 

□ 

Mi 

HI 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

n 

n 

H 

n 

n 

n 

H 

n 

H 

n 

n 

<■' 

r . ■ ■ CD- 

t ' ^ ^ ' t 

m 

m 

■ 

■ 

■ 

■ 

■ 

HI 

■ 

■ 

■ 

■ 

■ 

HI 

■ 

n 

n 

Ml 

n 

n 

Ml 

n 

, 

■ ' 

H 

n 

m 

m 

Ml 

■ 

Ml 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Ml 

BB 

■ 

n 

H 

n 

n 

H 

8 

a 

H 

n 

CD  • i ^ 

< , QC 

r ;</)■ 

m 

■ 

HI 

Ml 

■ 

_j 

Ml 

■ 

H 

im 

■ 

. 

n 

n 

mi 

n 

m 

n 

n 

n 

m 

■ 

_ 

■ 

■ 

■ 

■ 

■ 

HI 

■ 

■ 

■ 

H 

■ 

Ml 



■ 

n 

n 

H 

n 

n 

n 

n 

f 

H 

n 

i O • A*-* 

1 2 

: , < 

no. 

m 

■ 

■ 

■ 

■ 

L 

H 

■ 

Ml 

■ 

■ 

m 

■ 

Ml 

■ 

■ 

Ml 

n 

Ml 

n 

n 

H 

n 

i 

n 

n 

m 

■ 

Ml 

Ml 

Ml 

r 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

Ml 

■ 

n 

n 

n 

H 

n 

n 

H 

n 

r h: 

lit 

r * nc- 

m 

■ 

■ 

m 

■ 

■ 

■ 

■ 

■ 

HI 

■ 

Ml 

■ 

■ 

■ 

HI 

Ml 

n 

H 

H 

H 

n 

n 

m 

■ 

■ 

■ 

■ 

Ml 

■ 

Ml 

Ml 

■ 

■ 

■ 

■ 

■ 

■ 

Ml 

H 

n 

n 

n 

n 

n 

1 m 

- K- 

y O 

t nz- 

m 

■ 

■ 

■ 

Ml 

r 

■ 

■ 

Ml 

■ 

■ 

■ 

Ml 

■ 

■ 

■ 

n 

n 

n 

n 

n 

n 

B 

m 

■ 

_ 

mi 

■ 

□ 

_ 

Ml 

■ 

■ 

■ 

Ml 

HI 

n 

n 

n 

n 

n 

n 

n 

1 iij 

^ . X 

f-  H- 

■ no. 

L 

! 

Ml 

■ 

■ 

■ 

■ 

■ 

■ 

s 

HI 

■ 

■ 

■ 

■ 

M|. 

Ml 

■ 

n 

n 

n 

n 

n 

n 

n 

m 

i 

■ 

■ 

■I 

■ 

s 

■ 

■ 

■ 

mi 

■ 

■ 

■ 

■ 

M|: 

m. 

■ 

i 

■ 

n 

n 

n 

HI 

ni 

H 

1 U-  . *w 

r : “ ol 

m 

■ 

Ml 

B 

■ 

■ 

Ml 

■1 

■ 

Ml 

1 

■ 

■ 

■ 

■ 

m 

■ 

■ 

n 

H 

n 

HI 

n 

B 

n 

n 

H' 

Mil 

il 

■ 

M 

^Bl 

Ml 

Mil 

Mil 

Ml 

Mil 

Ml' 

mil 

Mli 

m 

MB^ 

Ml 

ni 

n 

M 

m 

B 

n 

B 

m 

:FOR€BOOY  PITCHING  MOMENT  COEFF I Gl^  CLMF’ 

Flp  20  S0UD  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LOfIGITUOIMAL  AERO 


":)MACH  * .90  page  1146 


SliH  QF  ORB#  ET  AI^  SRB  BASE  AXIAL  FORGE  GOEFFlGIENTSrCABT 


SUM  OF  THE  ORB*  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS* CAST 


OAT*  SET  -SVMEJOI.  CONFieuRATVON  OESGRIPT  ION 
C VVCQ25  ) 


REFERENCE  rMFORNATION 


t V ICOO?  ) 


CEJMAGH  .=  1.25 


PAGE  1 1 48 


iu£aK.{^  f 


SUM  OF  THS  ORB»  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DMA  SET  STHBOt 
t V1CQ25  1 
( Vi  ca07  5 


a 


CONFIGURATION  DESCRIPTION 

REFERENCE  INFORHATION 

MSFC  594t IA33I  7A0TS  C T IPt S2P70I ) 

ORQ  STING 

SREF 

269O.Q00Q 

so;  FT 

MSFC  594tlA33)  740TS  CTIPlSlP2an 

□R8  STING 

LREF 

1290*0000 

IN, 

BREF 

1290.0000 

IN* 

XtiRP 

976.0000 

IN,  XT 

YHRP 

,0000 

IN*  YT 

ZttRP 

^00. 0000 

IN.  ZT 

SCALE 

.0040 

P .2B 

w 

9K- 

JTTT 

Trrr 

Trrr 

TTTT 

Tim 

■ 

’Tnt' 

TTTT 

TTTT 

THTT 

TTTT 

TTTTI 

TTTT 

TTTT 

TTTt 

TTTT 

TTTT 

rrrr 

■mr 

tm 

TTTT 

Tm 

TTTT 

T^W 

rrrr 

Trrr 

-TTTT 

■mr 

Tiir' 

TTTT 

TTTT 

TTTT 

TTTT 

Ttm 

n 

n 

m 

1 

. 

■ 

m 

ui 

J 

' 

■ 

m 

= 

... 

r 

m 

U- 

IL 

: 

J 

' 

m 

: 



m 

O . • fc  ^ 

u 

■ 

-ii 

1 

m 

Cr 

m 

• 4 U" 
QC 

o 

li-  ID. 

1 

r 

. . ^ 

rd 

--- 

50 

a 

td 

3= 

"tf 

~1 

m 

L 

3 

3= 

fp— 

^±1 

-c 

-E 

-- 

_ 

s 

£1 

tr 

• X D 

< ■ 

1C- 

t 



_J 

_J 

m 

: ; 

J 

m 

X • 

< 

UJ  14. 

: ; 

J 

' 

m 

\ 

" i 

. 

m 

.< 

m 

1 

L; 

J 

m 

I 

l-J 

m 

CD  • 1 

(T 

cn 

1 n. 

z 

L 

^ ■ 

m 

n 

1 

n 

O 

Z ■ 
< 

: 

1 

f 

m 

1 

m 

UJ 

P 

U 

1 

1 

L- 

^ .. 

L_ 

u 

■ 

■ 

m 

CD 

ce 

o 

i 

1 

I 

i 

1 — 1 

■ 

■ 

B 

^ L 

L 

r 

1 -. 

■ 

m 

Ul 

X 

■"  i 

no- 

^  ;; 

r* 

L- 



1 

i 

1 

1 

■ 

H 

m 

I.'"- 

i— 

L 

U 

L 

i' 

L 

H 

i ■ 

L« 

j _ - 

i 

i 

■ 

■ 

m 

il. 

o 

X G- 

I'-': 

j 

i ■ 

i— 

L_ 



lI 

L_ 

1 . ' 

L_ 

■ 

■ 

m 

Um^ 

[m4 

.... 

•u^ 

u 

.... 

MM 

MM 

mM 

MM 

MUMii 

MM 

MM 

MM 

Imm 

MMi 

MM 

1mm 

m 

m 

m 

-.3  -.2  -.1  0 .1  .2  .3  .4  .5 

FOREBODY  PITCHING  MOMENT  coefficient.  CLMF 

m 20  aiO  R0CKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CF3MACH  = 1.46  PAGE  1149 


DATA  SET  syMam.  gone igurat row  oesgript ion  reperence  inforhatton- 

t VIC025  J Q MSEC  534tIA33J  740TS  tTIPIS2P201J  ORB  STIHiS  2e90>0000  SO.  FT 

t VIC007  ) □ MSEC  594CIA33J  740TS  CTlPtSlPZOl]  ORB  STING  LREF  1290.0000  IN. 

BBEF  1230.0000  IN. 

XMRP  970.0000  IN.  XT 

VHRP  .GOOD  IN.  VT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


-.3  -.2  - .1  0 .1  .2  .3  .4  .5 

FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


FIG  20  miD  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUOINAL  AERO 

IGIMACH  =1.36  PAGE  1150 

■V 


SUM  OF  THE  ORB » ET  AND  SRB  BASE  AXIAL  FORCE  COEFFieiENTSVCABT 


t ;• 


OfttA  SET;  SYI180L  CONFIGURATION  DESCSIPT ION 

tVtC025:5  CD  ^isrc  534nA33.)  740TS  CTlPi:S2P20n  ORB  STING 

tVlCOOT)  □ MSFC  S34(tA33)  740TS  CTlPiSlP20n  ORB  STING 


SHBf 

2690,0000 

SO, 

ft 

UPEF 

1230.0000 

IN. 

BREF 

1290,0000 

]N> 

XMRP 

976,0000 

IN, 

XT 

YHRP 

,0000 

IN^ 

YT 

ZpIRP 

400,0000 

IN, 

zr 

SC^^LE 

>0040 

3 '^3  “ I 0 1 2 3 4 5 

FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF ‘ 


m m S0UI0  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-L0NO I TUD I MAL  AER0 


CHTMACH  = : 2v93 


PAGE  U51 


SUH  OF  THE  OftB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.CABT 


. .SET.  SyH9«}L  : ...  CBriF^lGUR^T  tCJN:  DESCRIPTION 
■xViC025.T-  ‘Gi  :HSFC  -SNCTADSi  740TSJCTlPIS3P20tl. 
( VJCODT  J tJ  MSFC  5S4I IA331  740IS  C TlPlS!P2Cn 


OTJBi  STING 
ORB  STING 


HEFERENGE 
SREF  ■ 2690, 


information 
I.OOCO  so.  FT 

I.DOOO  IN. 

>.0000  IN. 

I. ODdO  IN.  KT 

-onoc  IN.  YT 

J. OOOO  IN.  ZT 


rinflnnnHHinnnHHinnnnHHan 


FIG  20 

ChMACH 


4.36 


FOREBODY  FiTCHiKlG  MOMENT  COEFFICIENT.  CLMF 

BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONG I TUO INAL  AERO 

PAGE.  U52 


NORMAL  FORCE  COEFFICIENT.  CN 


OKiTA  Ser  REFERENCE  INFOftMATSON 

tvtcoas)  Q HSFC  S94CIA33J  740TS  ORB  STING  SREF  2690.0000  io.  FT 

( VIC007  3 £j  WSFC  S9«TA33)  740TS  CTlPlSlP20n  ORB  STING  tREF  1290.0000  IN. 

BRtF  1290,0000  IN. 

XMRP  976.0000  IN.  XT 

7MRP  .COOD  IN.  YT 

ZNRP  400.0000  IN.  2T 

SCALE  ,0040 


” <3  2 ^ ^3  1 2 o ^ 

FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF* 


f 19  20  SQtlD  RDCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 


CA3MACH  .60  PAGE  1153 


NORMAL  FORGE  COEFFICIENT*  CN 


NORMAL  FORGE  COEFF IC lENT . CN 


MTA  s6T  Symbol  CONFIBURATION  description  reference  IWORriATltW 

CV1C025  J Q HSFC  594(1  ASJJ  T40TS  tTIPlS2P20n  ORB  STlNB  SREF  2690.0000  SO.  FT 

tVlCOOTl  □ HSFC  5940*331  740TS  tTlPlSIP201J  ORB  ST  INS  LREF  1290.0000  IN, 

BREF  1290.0000  TN. 

HNRP  976.0000  IN.  XT 

YHRP  .0000  IN,  YT 

2MRP  400.0000  IN,  2T 

SCALE  .0040 


FDREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 

■:F}B:2O  S0L  10  ROCKET  80^^^  FLARE  EFFECT-FiRST  STAGE-L0^B51TUDINAL  AERO 

CCJMAW  « .90  PAGE  1155 


EN 


Oi^TA  Set  Symbol 

CONF IGURAT ICN  OESCSlPTlON 

REFERENCE  INFORMATION. 

t!i^lG025  ) Q 

Msrc  5S4C IA333  740T$ 

f TtPiS2P20l ) 

ORB  STING 

SREF 

2090.0000 

SO. 

FT 

C VIGGD7 ) tj 

MSFG  594C  U333  740TS 

CT1P1S1P20I) 

ORB  ST [NO 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN, 

VT 

ZMRP 

4QC.OOOO 

IN. 

ZT 

SCALE 

.0040 

it 

11 

^8! 

Ml 

m 

m 

Mi 

Ml 

m 

m 

m 

Ml 

9 

m 

9 

9 

Mi 

■ 

n 

n 

m 

9 

MK 

9 

m 

|||A| 

iHI 

9 

9 

9 

9 

9 

9 

9 

9 

■ 

■ 

■ 

■ 

|g9 

P 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

8 

9 

9 

9 

9 

9 

9 

i 

9 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

i 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

ii 

9 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

K 

SP 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

Ml 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

0 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

8 

9 

m 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

Ml 

■ 

9 

i 

II 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

Ml 

■ 

9 

9 

m 

H 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

i 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

Ml 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

lil 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

m 

9 

9 

9 

9 

9 

9 

9 

m 

1 

m 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

m 

9 

9 

9 

9 

9 

9 

E 

m 

m 

■ 

■ 

■ 

■ 

■ 

8 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

1 

m 

■ 

■ 

■ 

■ 

■ 

Ml 

■ 

9 

9 

9 

ii 

9 

9 

9 

9 

9 

9 

9 

m 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

m 

1 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

m 

m 

9 

9 

9 

9 

9 

m 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

il 

9 

9 

9 

m 

■ 

■ 

8 

■ 

■ 

■ 

Ml 

9 

9 

9 

9 

9 

9 

9 

0 

9 

9 

9 

9 

9 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

■ 

11 

9 

9 

8 

9 

■ 

■ 

s 

■ 

■ 

■ 

8 

■ 

■ 

9 

9 

9 

9 

8 

9 

9 

9 

9 

9 

9 

9 

E 

1 

9 

9 

■ 

■ 

1 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

8 

9 

9 

9 

9 

9 

PI 

9 

9 

i 

9 

E 

8 

9 

PJI* 

II 

8 

Ml 

Ml 

m 

8 

i 

Ml 

m 

8 

■ 

■ 

9 

9 

M 

9 

8 

9 

i 

9 

Mi 

1 

i 

■ 

1 

9 

9 

E 

9 

9 

^ * 3 0 1 2 3 4 5 

FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF * 


FlS  20  S0LIO  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONG  I TUO INAL  AERO 


(OJMACH  = l.]0 


PAGE  1156 


j 


NORMAL  FORCE  COEFFICIENTr  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
f VIC025  3 Q MSFC  5B4ftA33)  740TS  CTlPlS2P20n 

CVIC007  3 □ MSEC  594tlA33)  7ACXS  tTlPlSlP20l> 


reference  information 


ORB 

STINB 

SREF 
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FT 

0RG 

ST  liNB 
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IN. 

BREF 
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data  SET  SYHeau  CtWriGURATION  DESCR IRT ION 
CV1C025)  Q 
{ VIC007  ) □ 


REFERENCE  INFORNATICN 
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59>l.[  IA33J 

7-10TS 

CT1PIS?P231 3 

ORB  STING 

SREF 
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FT 
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ORB  STING 
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CVrCQ?5  3 Q MSEC  740TS  CTl'PJSTrrcn  CIRSS'ING  SREF  2GSO.OOOO  SO,  FT 

tVlCGOT]  □ MSrC  ^94fTA33)  740TS  (TTPISiPOOn  ORB  STlNG  L«EF  1290,0000-  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  VT 

ZMRF  400.0000  IN.  ZT 
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NORMAL  FORCE  COEFFICIENT.  CN 
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CVICQ25 1 Q 

MSFC  594tIA33J  748TS  lTlPtS7P30t3 
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NORMAL  FORCE  COEFFICIENT.  CN 
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IN. 
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SCALE 
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DATA  SET 
tElCOOrT 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CASE 


OliTA  SET  str»0l.  eONFICURATION  OESCRIPTION  RErEIKMCE  INFORWATION 

tetC0071  Q MSFG  59«tlA33J  740TS  tTlPtSlP20t)  ORB  STING  SBEF  2680.0000  SO4FT 

tEiC02S)  O MSEC  58ACIA333  740TS  CTlPlS2P20n  ORB  STING  UBEF  1290.0000  IN. 

6REF  1290.0000  IN. 

XNHP  976.0000  IN.  XT 

TNRP  .0000  IN.  YT 

ZNRP  400.0000  IN.  2T 

SCALE  .0040 
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EXTERNAL  TANK  BASE  AXIAL  EQRGE  GOEFFICIENT . CASE 


OAT*  set  StWSOL  C0NF16U((»T|0N  OESCRIPTfON 
CE1C0071  Q iWSFC^  W 

cpcta?  l 13  HSFC  tA33J  T40TS  tTlPlSZPaofrJ 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


EXTERNAL  TANK  BASE  AXIAL  FORGE  COEFFICIENT.  CASE 


data  SET  SYtCQL  CONFIGURATION  OETSCRIPTION  REFERENCE  iNFORIHATION 

IEIGD07  5 Q M3FC  594tlA333  740TS  CTiPlSlP20n  ORB  STING  SREF  2690.0000  SQ.  FT 

tEie025)  U nSFC  594UA33J  740TS  {T1PIS2P20U  ORB  STING  LREF  1290*0000  IN. 

BREF  1290*0600  IM. 

K«RP  976.0000  IN*  XT 

vrtRP  .0060  IN*  VT 

ZMRP  400,0000  IN.  2T 

SCALE  .0040 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT . CASE 


DATA  SET  STWBOt  CDHTIGURATIDN  DESCRIPTION 
tElC0d75  Q MSFC  S94tlA33^  740TS  CTiPlSlP20n 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


DATA  SET  SYMBOL  CONriGURAT] ON  DESCR |PT i ON 

tElC007J  D MSEC  5S+UA33J  740TS  t TIPI Si^SOt)  ORB  STING 

tEltQ25  J O MSEC  59li{IA33)  750T5  tTlPlS?P20U  ORB  STING 


REFERENCE  INFORMAnON 


S9EP 

2690 « GOOD 

SO. 
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L«EF 
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IN. 

BREF 
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SCALE 
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SR8  BASE  AXIAL  FORCE  COEFFICIENT.  CABS 


DATA  SET  SYMBOL  CONFIGUBAT ION  DESCRIPTION  REFERENCE  INFORMATION 
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ORG  STING 

SREF 

2690.0000 
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FT 
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740TS 
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ORB  STJNG 
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IN* 

BREF 
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IN, 

XMRP 
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XT 
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.0000 

IN, 

YT 
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400. 0000 

IN, 

ZT 

SCALE 
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D^TA  SET  SYMBOL  COPff^lOU«ATlt3N  OESCRtPTIOM 
fElG007  J 
CE1C02B) 


REFERENCE  INFORMATION 


a 


HSFC  594UA331 

740TS 

rTlPlStP201 1 

ORB  ST TNG 

5REF 

2630,0000 

so.  FT 

HSFC  594tIA333 

740TS 

CTIPIS2F20U 

CRB  sting 

LREF 

1290.0000 

TN. 

BREF 

1290.0000 

JN, 

XMRP 
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IN.  XT 
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.0000 

TN.  YT 
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IN.  2T 

SCALE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORHATIBM 


C E1C007  ) r 
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740TS 
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ORB 
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2690.0000 
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FT 
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S'  ING 

LREF 
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IN. 
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XT 
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.0000 

!N. 

YT 
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IN. 

2T 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CEIMACH  = 1.25  PAGE  1175 


SRB  BASE  AXIAL  FORCE  COEFF I C I ENT . CABS 
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SCALE 
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IN. 
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IN. 

ZT 

SCALE 

.0040 

angle  of  attack,  alpha,  degrees 

FIG  20  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LONGITUDINAL  AERO 

CGDMAOH  = 1.96  PAGE  1177 


SRB  BASE  AXIAL  FORCE  COEFFICIENT,  CABS 


data  set  SYMQOL  CONFTiGU?lATION  DESCRIPTION 
CE1CG07  3 Q MSFC  534CIA33?  740TS  CTIP1SIP2013 

CEICQ25)  □ M5FC  ^94C1A33)  74QTS  CTlPrS2P20n 
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SCALE 
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DATA  SET  SYHeOL 
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DATA  SET  SYMBOL  CONF IGURATIGM  QESGRIPTTON 
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DATA  SET  SYMBOL  CONPIGURATI'QN  DESCRIPTION 
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SREF 
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DATA  SET  SYMBOL  COMriGURATlON  DESGRlPTrON 
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RUDDER  H I NGE  MOMENT  COEFF I C I ENT . CHR 
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CONF I GUR AT  TON  OESCRIPT I ON 
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DATA  SET  5YJ«t5L  CONFIGURATION  DESCRIPTION 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SY(«Ol  CONFIGURATION  DESCRIPTION 
CA1C006)  Q MSFC  SSAC1A33J  740TS  CTIP1S1P201 ) 
t AIC02BJ  □ MSFC  534tIA333  740TS  (TlP|S2P2Qn 


ORB  sting 
ORB  STING 


REFERENCE  INFORMATION 
SREF  2690,0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

TMRP  .0000  IN.  ¥T 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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SIDESLIP  ANGLE,  BETA.  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYNeat  CONF I GimAT I ON  DESCRIPTION 

CA1C008T  Q MSFC  594(1  A33)  T40TS  CTlPlSlP20n  ORB  STING 
CA1C02G)  U DATA  NOT  available 


REFERENCE  INFORMATION 


SREF 

2690 .0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1 290 .0000 

IN. 

KMRP 

976.0000 

IN, 

XT 

VMRP 

.0000 

IN, 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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SIDE-FORCE  COEFFICIENT,  CY 


SIDE -FORCE  COEFFICIENT.  CY 


SIDE- FORCE  COEFFICIENT.  CY 


DATA  SET  SVNBOL  CCNFIGURATION  DESCRIPTIOfJ 

CAICOOSI  Q MSFC  SS4(1A33^  740TS  CTlPlSlP20n  ORB  STIMG  SRI 

tAlC026  3 □ DATA.  NOT  AVAILABLE  LRl 

SRI 

m 

YMI 

Zl 
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SIDESLIP  ANGLE*  BETA*  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DI 
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SIDE-FORCE  COEFFICIEN1,  CY 


s'! 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORMATION 

lAlCOOB)  Q MSFC  594CIA33>  740T5  CT1PISIP2013  ORB  STING  SREF  2690.0000  SQ.FT 

CA1C02&]  □ MSFC  594C1A33)  740TS  CT1P1S2P20I3  ORB.  STING  LREF  I290.0000  IN. 

0REF  1290.0000  IN. 

XMRP  97G.OOOO  IN.  KT 

VMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  .0040 


-16  -12  -S  -4  0 4 8 12  IS 

SIDESLIP  ANGLE,  BETA,  DEGREES 


fI6  24  SOLID  ROCKET  BOOSTER  ELARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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SIDE -FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


REFERENCE  INFORMATION 


CAICOOB)  Q MSFC  5^^t|A33J  740TS  CT1P1S1P20I)  ORB  STING 
CA1C026)  D Data  not  available 


SflEF 

2630.0000 

SO, 

FT 

LREF 

1230.0000 

IN. 

BREF 

1290,0000 

IN. 

XMRP 

976.0000 

IN, 

XT 

YMRP 

,0000 

IN, 

VT 

ZMRP 

400,0000 

IN. 

7T 

SCALE 

,0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLftRE  EFFECT-FIRST  STAGE-LATERAL/OIRECTIONAL  AERO 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYHBGL  CONFISURATION  DESCRIPTION 

tAICOOB)  Q MSFC  53+tIA33J  740TS  CTIPIS1P20IJ  ORB  STING 

tMCOZB)  □ MSFC  594C1A33J  740TS  CTIP1S2P20U  jRB  STING 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO* 

FT 

LREF 

1290.0000 

IN* 

BREF 

1290.0000 

IN* 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

znRp 

400.0000 

IN, 

2T 

scale 

.0040 

= 4,9S 


CJ3MACH 


[ONAL  AERO 

PAGE  1270 


ROLLING  MOMENT  COEFFICIENT.  CBL 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL  GOI^IGURATION  DESCRIPTION 

tAlCOoer)  □ MSEC  5S4CIA33)  7A0TS  (TlPlS|P2Gt)  ORB  STING 
CA1C026  ) U OATA  NOT  AVAILABLE 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO, 

FT 

UREF 

1230.0000 

IN, 

0REF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN, 

YT 

ZHRP 

40O.QOQO 

IN. 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SVHBOL  CONFIGURATIOM  DESCRIPTION  REFERENCE  INFORNATION 

CAtCOOai  n HSFC  SS^IIASGJ  T^OTS  CTIPISIPMH  orb  ST  ins  SREF  2S30.0000  so,  FT 

tAlC02Gl  □ MSFC  594tIA33)  740TS  tTlPlS2P20U  ORB  STING  LREF  1290.0000  IN. 

8REF  1290.0000  IN. 

XMRP  976,0000  IN.  XT 

VMRP  ,0000  IN.  VT 

2NRP  400.0000  IN.  ZT 

SCALE  .O040 
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R6  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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R0LUN3  MOMENT  COEFFICIENT.  CBL 


DATA  SET  Sr«BOt.  CONFIGURATION  DESCRIPTION  REFERENCE  INFORMATION 


tMCOCBO  C 

1 MSFC  5S4flA335  740TS  tTIPIStPMU  ORB  STING 

SREF 

269D.OOOD 

SO. 

FT 

t AIC0260  L 

J DATA  NOT  available 

LREF 

129O.Ci0OO 

IN. 

BREF 

1230.0000 

IN. 

XMRP 

976 .0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2HRP 

400*0000 

IN. 

ZT 

SCALE 

*0040 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SynBdL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORHATION 

CATGOOB  I Q NSFC  394tIA33I  740TS  CTlPlSlP20n  ORB  SVING  SREF  2S90.0000  SO.  FT 

CAlC02Sy  U MSFC  S94CIA335  740TS  tTlPlS2P20n  ORB  STING  LREF  1290.0000  IN. 

GREF  >230.0000  IN. 

XNRP  376.0000  IN.  XT 

TNRP  .0000  IN.  VT 

ZNRP  400.0000  IN.  ZT 

SCALE  .0040 
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SIDESLIP  ANGLE.  BETA,  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-EIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOL 

CONFieURATICM.  DESCRIPTION 

REFERENCE  INFORMATION 

CA1C008J  Q 

MSFC  594CIA333  740TS  CTlPlSlP20n 

OR8  STING 

SREF 

zeso.ooao 

SO. 

FT 

( AlC02e ) □ 

MSFC  594CIA33J  740TS  CTlPl52P2ai) 

ORB  STING 

LREF 

1290 .0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97B.00G0 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2HRP 

400.0000 

IN. 

2T 

SCALE 

>0040 

SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


{ ;* 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


REFERENCE  INFORHATIDM 


(A1C008)  Q MSFC  5S4tIA33)  740TS  [T1P1S1P2013  ORB  STING 
t A1C026  J U DATA  NOT  AVAILABLE 


5REF 

2690 *0000 

SO. 

FT 

LREF 

1290,0000 

IN. 

8REF 

1290.0000 

IN, 

XURP 

976,0000 

IN, 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

SIDESLIP  ANGLE,  BETA.  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


!■ 


DATA  SET  symbol  GONFIGURATION  OESCRlPTtON  REFERENCE  INFORMATION 


(A1GOG8  3 C 

3 M5FC 

594CIA333 

740TS 

CTIPIS1P20U 

ORB  STING 

SREF 

2690*0000 

SO. 

FT 

C A1C02S  ) L 

J HSFC 

594CIA33) 

74QTS 

CTlPlS2P20n 

ORB  STING 

LREF 

1290*0000 

IN. 

BREF 

1290*0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YHRP 

*0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


ROLLING  MOMENT  COEFFICIENT.  GBL 


DATA  SET  SYH0OL 

GOMPfGURATICN  DESCRIPTION 

REFERENCE  INFORMATION 

c Alcooe } Q 

MSEC  594CIA33J  740TS  lTIPlStP20t) 

ORB  STING 

SREF 

2690. OGOO 

SO. 

£ A I C026  3 □ 

MSEC  5SniA33)  740TS  (TlPtS2P20l) 

ORB  STING 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

YMRP 

.0000 

IN, 

ZHRP 

400.0000 

IN, 

SCALE 

.0040 
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YAWING  MOMENT  COEFFICIENT.CYN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORMATION 

CAICOOB)  Q MSFC  5^^tIA33)  740TS  (TlPlSlP20n  ORB  STING  SREF  269D.0DG0  SO,  FT 

<Alt:026}  □ MSFC  594tIA33)  740TS  {T1PI52P20D  ORB  STING  LREF  1290.0000  IN, 

SREF  1230.0000  IN, 

XHRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


SIDESLIP  ANGLE.  BETA,  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT.CYN 


DATA  SET  SYMBOL 

eONFtGURATION  OESCRIPTION 

REFEREMCE  INFORM ATI OM 

CAtCOOB)  Q 

MSFG  59«IA33)  740T5  CTlPlS4'P2an 

0R3  STtNS 

l‘REF 

2690.0000 

SO* 

FT 

C A I GC2S  ) □ 

DATA  HOT  AVAILABLE 

LREF 

129D.OOOO 

IH* 

BREF 

1290.0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

ZHRP 

400.0000 

IN. 

2T 

SCALE 

.0040 
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SIDESLIP  ANGlE,  beta.  DEGREES 


FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT , CYN 


YAWING  MOMENT  COEFFICIENT.GYN 


DATA  SET  SYMBOL 

configuration  description 

REFERENCE  INFORMATION 

C A1C008  ) Q 

MSEC  5S4tlA33)  740TS  C TIPIS lP20n 

ORB  sting 

SREF 

2690. ODOO 

SO. 

tAlCD26)  □ 

DATA  NOT  AVAILABLE 

LREF 

1290 .0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

97S  .0000 

IN. 

YMRP 

.GOOD 

IN. 

ZMRP 

400.0000 

IN. 

SCALE 

.0040 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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YAWIN6  MOMENT  COEFFICIENT.CYN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CA1C0081  Q MSFC  59-MIA33J  7A0TS  [T1P1SIP20I)  ORB  STING 

CAtCOZG  I U MSFC  594 tlA33J  7^0TS  tTIP1S2P20n  ORB  STING 


REFERENCE  INFORMATION 


SREF 

26S0.000Q 

50* 

FT 

LREF 

1290*0000 

IN* 

BREF 

1290*0000 

IN* 

XHRP 

976*0000 

IN. 

XT 

YMRP 

*0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

ZT 

scale 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET 
C A1C008  ] 
( Alcoasr 


FIG 
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YAWING  MOMENT  COEFFICIENT.CYN 


DATA  SET  SYMBOL  CONF IBURATION  DESCRIPTION  REFERENCE  INFORMATION 


C A1G008  3 c 

MSFC 

S94CIA33} 

740TS 

CT1PI51P201) 

ORB  STING 

SREF 

2630. GOOD 

SO. 

FT 

CMG026  3 L 

HSFC 

594CIA333 

74DTS 

CTlPlS2P20n 

GRB  STING 

LREF 

1290*0000 

IN* 

BREF 

1290*0000 

IN, 

XMRP 

976 .0000 

IN, 

XT 

TMRP 

*0000 

IN, 

YT 

2«RP 

400*0000 

IN. 

2T 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  24  S0LIO  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT. CYN 


DATA  SET  SYMBOL  CONFICURATION  DESCRIPTION  REFERENCE  INFORMATION 


cMCOoej  r 

3 MSFG  S94CM33)  740TS  tTlPlSlP2Gl} 

ORB  STING 

SREF 

2SBO.OODO 

SO* 

FT 

t AIC026  ) L 

J DATA  NOT  AVAILABLE 

LREF 

1290*0000 

IN* 

BREF 

1290*0000 

IN* 

XMRP 

976*0000 

IN. 

XT 

YMRP 

*0000 

IN* 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

*0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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YAWING  MOMENT  COEFFICIENT,CYN 


DATA  SET  SYMBCrt 

CCNFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

CMCOOa)  Q 

WSFC  594i:iA333  740TS  CT1PlSlP20n 

ORB  STING 

SREF 

2690«00QO 

SO.  FT 

( A1C026  1 □ 

MSrC  594(IA333  7-lOTS  CT1P1S2P2G13 

ORB  STING 

LREF 

1290*0000 

IN. 

BREF 

1290*0000 

IN. 

XNRP 

976.0000 

IN.  XT 

YMRP 

,0000 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA,  DEGREES 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE-LATERAL/DIRECTIONAL  AERO 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SVtreOL 

CONE tGURAT ION  DESCRIPTION 

REFERENCE  INFORMATION 

CAtCOOB)  D 

MSFC  33<C1A33J  740TS  tTlPlSlP20n 

om  ST  me 

SRSF 

2G9a.0000 

SO  . FT 

t A1C02S  ) U 

tlSFC  534tlA333  740TS  CT1P1S2P2013 

ma  STING 

LREF 

1230 .0000 

IN. 

fiREf 

1230.0000 

IN. 

KMRP 

976 .0000 

IN.  XT 

YMRP 

.0000 

IN.  TT 

ZHRP 

400.0000 

IN.  ZT 

SCALE 

.0040 

-.4  -.3  -,2  -.1  0 .1  .2  ,3  .4 

YAWING  MOMENT  COEFF ICIENT. CYN 

FIG  24  SOLID  ROCKET  BOOSTER  FLARE  EFFECT-FIRST  STAGE -LATERAL/DIRECTIONAL  AERO 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL 

configuration  description 

REFERENCE  INFORMATION 

C A ICOOB  J Q 

MSFG  594MA331  7-«0TS  CTlPlSlP20n 

ORB  STTNB 

SREF 

2690.0000 

50. 

FT 

CAIC026)  □ 

data  not  available 

LREF 

1290.0000 

IN- 

BREF 

1290.0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

vmrp 

.0000 

IN. 

YT 

2MRP 

400.QQDO 

IN. 

2T 

SCALE 

.0040 
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IN, 

SREF 

1290*0000 

IN. 

XMRP 

976,0000 

SN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZJ^RP 

400,0000 

m. 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK.  ALPHA,  DEGREES 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CV1C005}  O MSFC  594tlA33)  740TS  CTlPliOn 
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— fx.TmcH z.sa., _ _ pwe  1339 


NORMAL  FORGE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CV1C0031  O MSFC  594CIA33)  740TS  CTtPlOl)  ORB  STING 


REFERENCE  INFORHATION 


SREF 

2G90.QG0D 

5Q. 

FT 

LREF 

1290*0000 

IN, 

8PEF 

1230.0000 

IN. 

XMRP 

37 S.  DODO 

IN. 

XT 

YMRP 

.0000 

IN, 

VT 

ZMRP 

400.0000 

IN, 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA.  DEGREES 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CV1C005J  O MSFC  53A(IA33)  740TS  CTlPlOI) 


REFERENCE  INFORMATION 


ORB  STING 


SREF 

2630,0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

^00.0000 

IN. 

ZT 

SCALE 

. .0040 

mmmm 

inHB 


CAJMACH  = 


.45-; — I — ^ — — 

,40-1 : 

.35^f^ — ; ^ ; 

■®°t“ZZIZZZZ^CIII~ZII“ZZIIZZ — Z' 

•""tzzz^zzzzzNi;zzzzz±zzzzzzzzz‘ 

■^'>tzzz^±zzzzziL.-zzzzzzzzzzz±: 

.15.  — 1 

.,o.pzzzzzzzzzzzzzzzz2qzzzzzzzzzz: 

,05-i — — — 

0-1^ — 

z I ■ ^ - : — : ■ ; — - 

» .05-H— — : 

■•'°'bzzzzzzzzzzzzzzzzzzzzzzzzzzZr: 

^ • 

-,20-h— — : — ^ : 

tiiiLiiiJiiirl]jti^4iMtiitilmtJnn[iiLiJ?MiJtlilltHi  1 1 1 1 It t ti It  1 1 f I M < ♦ uTinn  niiin  nlitf  1 Jit 

-16  -12  -8  -4  0 4 8 12  16 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

A) MACH  = .60  page  1341 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  GLMF 


DATA  SET 

SYMBOL 

GONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

t VIC005  1 

O 

MSFC  5941 1A33)  740TS  CTlPlOt) 

ORB  STING 

SREF 

2G90..0000 

SO. 

FT 

LREF 

1250.0000 

IN. 

0REF 

1290 .0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN, 

ZT 

FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


data  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tVICbOS)  O HSFG  594CIA33)  740TS  CTiPlOU 


REFERENCE  INFORMATION 


ORB  STING 


2S90«0000 
1290 *0000 
1290.0000 

976.0000 
.0000 

400.0000 
.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 
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FOREBOOY  PITCHING  MOMENT  COErFICIENT*  CLMF 


DATA  set  SYMBOL  . CONFIGURATION  DESCRIPTION 

CVICOOS)  O HSFG  594C1A333  740TS  CTIPlOl)  ORB  ST  I NO 


REFERENCE  INFORMATION 


SREF 

2690*0000 

SO, 

FT 

LREF 

1290. 0000 

IN, 

BREF 

. 1290*0000 

IN. 

XMRP 

976*0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

ZT 

scale 

,0040 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS^  BETA  = 0 DEG 
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FOREBOOY  PITCHING  MOMENT  COEFFICIENT*  CLMF 
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FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


data  set  symbol  COMFtGURATlON  OESCRIPTIiON  REFERENCE  INFORMATION 

CVIC005  1 O 'ISFC  S94tlA333  740TS  tTlPJOD  ORB  STING  SREF  2630.0000  SO.  FT 

LREF  1230.0000  IN. 

BREF  1230.0000  IN. 

XMRP  976.0000  IN.  KT 

YMRP  ,0000  IN.  VT 

ZMRP  400.0000  IN.  2T 

scale  ,0040 
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FOREBOOY  PITCHING  MOMENT  COEFFICIENT » CLMF 


DATA  SET  SYMBOL  CONFlGURATrON  DESCRIPTION 
tVlCOOS)  O MSFC  594(tA33)  740TS  (TlPlOn 


ORB  STVNS 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAP 


DATA  SET  SVMBIX  CONFIGURATION  DESCRIPTION 
(VtCOQSI  O MSFC  594UA33)  7AOTS  (TJPIOU 


reference  information 


ORB  STING 


SR£F 

2690. DOOO 

SQ. 

FT 

LREF 

1290.0000 

IN, 

BRSF 

1290-0000 

IN. 

976-0000 

IN, 

XT 

YKRP 

.0000 

IN, 

YT 

ZMRP 

^00.0000 

IN. 

2T 

SCALE 

,0040 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFCRMATIDN 

CVIC003J  O MSFC  594UA33J  7<0TS  CTlPlOn  ORB  STING  SREF  2890.0000  SQ.FT 

UREF  1230.0000  IN. 

BREF  1230.0000  IN. 

XBRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MHP  400.0000  IN.  ZT 

SCALE  .0040 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORNATION 

tVlCOOSJ  O MSFC  59411 A33)  740TS  tTlPt on  ORB  STING  SREF  2690.0000  SO.  FT 

LREF  1290. CODO  IN. 

BREF  1290.0000  IN. 

XHRP  976,0000  IN.  XT 

YMRP  .0000  IN,  Y1 

2MHR  400,0000  IN.  ZT 

SCALE  .0040 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 
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FOREBODY  AXIAL  FORGE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REFERENCE  INFORMATION 

(VICOOS)  O MSFC  594tIA33D  740TS  (TlPlOn  ORB  STING  SRCF  2690. OODO  SQ.FT 

. LREF  1290.0000  IN. 

BREF  1290.0000  IN, 

XMRP  97B.OOOO  IN.  XT 

YHRP  .0000  IN.  YT 

ZMRP  400.0000  IN,  ZT 

SCALE  .0040 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

REFERENCE  INFORMATION 

tvicoosj  O 

T1SFG  S94.UA333  740TS  CTIPI-Ol  ) 

ORB  STING 

SREF 

2G90.0000 

$0. 

FT 

LREF 

1230.0000 

IN. 

BREF 

1290.0000 

IN, 

XMRP 

376 ,0000 

IN. 

XT 

VMRP 

,0000 

IN, 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE  ,0040 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


REFERENCE  INFORMATION 


CVJC005  3 O MSfC  594UA33)  740TS  (TlPIOn  ORB  STING 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN* 

BREF 

1290. ODOO 

IN. 

XMRP 

976*0000 

IN. 

XT 

YHRP 

*0000 

IN* 

rr 

2MRP 

400*0000 

IN. 

ZT 

SCALE 

.0040 
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FOREBODV  AXIAL  FORCE  COEFFICIENT,  CAF 


data  set  SYUeOL  CCSNFIDURATIOM  DESCHtPTION 

tVlCOOSJ  . O HSFG  594(IA33J  7^0t$  CTtPlOt)  ORB  STIN3 


REFERENCE  INFORHATION 


SREF 

2S90.0000 

SO. 

FT 

LREF 

1290.0000 

BREF 

1290.0DQ0 

IN. 

XMRP 

976 .GOOD 

IN, 

XT 

YMRP 

.0000 

IN, 

VT 

ZrtHP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

ANGLE  OF  ATTACK,  ALPHA,  DEGREES 
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DATA  SET  SYM0QL  CONFIGURAT ! DM  DESCRIPTION  REFERENCE  INFORMATION 

CVIG005  3 O 594CIA331  74GTS  tTiPtOlO  ORB  STING  SREF  2G30.0DD0  SO*  FT 

LREF  1290*0000  IN, 

BREF  1290*0000  IN. 

XKRP  976*0000  IN.  XT 

YMRP  *0000  IN.  YT 

2MRP  400,0000  IN.  ZT 

SCALE  *0040 
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DATA  SET 

SYMBOL 

CONF  t GUR AT 1 ON  0E  SCRIPT ION 

REFERENCE  INFORWATION 

CVIC005) 

O 

MSFC  594CIA333  740T5  CT1P1013  ORB  STING 

SREF 

2690.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1230.0000 

IN. 

XNRP 

976.0000 

IN,  XT 

YfffiP 

.OCXJO 

IN.  YT 

ZMRP 

400.0000 

IN.  ZT 

SCALE 
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DATA  SET  SYMBOL  GONE J DURATION  DESCRIPTION 

CV1C005)  O »^SFC  594CIA333  740TS  CTlPlOn  ORB  STING  SREF 

LREF 
BREF 
XMRP 
YNRP 
ZMRP 
SCAU 
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eO>MACH  = 1 .25 


SUM  OF  THE  ORB»  ET  AND  SR8  BASE  AXIAL  FORCE  COEFFICIENTS. CAST 


SUM  OF  THE  ORBt  ET  AND  SRB  BASE  AXIAL  FORGE  COEFFICIENTS. CABT 


SUM  OF  THE  ORB » ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.GABT 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONPIGURATION  OESCRIPTISN 

CVlCt)OS3  O MS?‘C  S94tlA333  740TS  CTlPiOn  ORB  STING 


REFERENCE  INFORHATICN 


SREF 

2890*0000 

SO, 

FT 

LREF 

1290.0000 

IN. 

GREF 

1290.0000 

IN, 

XMRP 

978,0000 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

2MRP 

400,0000 

IN* 

2T 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SVHBOL  CONTISURATICN  DESCRIPTION 

(VICOOS)  O MSEC  594CIA33)  740TS  CTIPIOI)  ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690*0000 

SO, 

FT 

LREF 

1290.0000 

IN, 

0REF 

1290*0000 

IN, 

XHRP 

976.0000 

IN. 

XT 

rwp 

*0000 

IN* 

YT 

2MRP 

400.0000 

JN. 

2T 

SCALE 
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! (B5MACH  * .90 


PAGE  1363 


NORHAL  FORCE  COEFFICIENT*  CN 


NORMAL  FORCE  COEFFICIENT.  CN 


0R3  STING 


DATA  SET  SYMBOL  C0NF16URATI0N  DESCRIPTION 
t VlCOOS  l o MSFC  S94(IA33)  740TS  CTIPIOU 


REFERENCE  INFORMATION 


SRCF 

2690,0000 

so.  FT 

UREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN.  XT 

VMRP 

.0000 

IN.  YT 

ZMRP 

^00.0000 

IN.  ZT 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 
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DATA  SET  SvmOL  CONFlSURATiaN  OESCRIPTIOH 
tVlCOOSl  O MSFC  594(IA33]  740TS  CTIPIOU 


REFERENCE  INFORHATION 


ORB  STING 


SI^EF 

2630.0000 

SO. 

FT 

UREF 

1230.0000 

IN. 

8REF 

1290.0000 

IN. 

XURF 

976.0000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 
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NORMAL  FORCE  COEFFICIENT*  CN 


data  SET  SYhBCJL  GONF 1 6URAT I OV  DESCRIPT lOfJ  REFERENCE  INFORHATION 

CVICOOSJ  O HSFC  S94CIA333  740TS  CTIPIOIJ  OR©  STING  SREF  2690*0000  SO*  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

X!^KP  97G.00Db  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 

scale  .0040 


FOREBOOY  PITCHING  MOMENT  COEFFICIENT,  CLMF 

FIG  25  LAUNCH  VEHICLE-SEC0NO  STA6E-L0NGITUOINAL  CHARACTERISTICS,  BETA  = 0 DEG 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


DATA  SET  SVWBBU 

GONPISUFfATlON  DESCRIPTION 

REFERENCE  INFORNATION 

t VICOOS 1 0 

MSFC  S94nA333  74CTS  ITIPIOJ) 

ORB  3T1NG 

SREF 

2690*0000 

SO,  FT 

LREF 

1290*0000 

IN. 

BREF 

1290.0000 

IN, 

XMRP 

976  *0000 

IN.  XT 

VMRP 

.0000 

IN*  YT 

ZMRP 

400*0000 

IN*  ZT 

SCALE 

,0040 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


DATA  SET  SYnSOU  CONFIGURATION  DESCRIPTION 
t VIC005  ) O MSPC  5S4C IA33)  740TS  CTIPIOI 3 


ORB  ST INC 


reference  INFORNATION 

SREF  269D.0D00  SO*  FT 

LREF  1290*0000  IN. 

BREF  1290.0000  IN, 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

scale  ,0040 
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ORB  I TER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


DATA  SET  SYMBOL  COMFIGURATtON  DESCRIPTION  REFERENCE  INFORMATION 

tVlCOOSJ  O MSfC  S94tlA33)  740TS  tTlPlOU  ORB  STING  SREF  2GSO.OOOO  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  VT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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ORB I TER  BASE  AXIAL  FORCE  COEFFICIENT. CABO 


data  set  stmbol  cwriGWATioM  description  reference  information 

tVtCOOS)  O H5FC  59<itIA33J  740TS  CTIPIOn  ORB  STING  SREF  2630.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  376.0000  IN.  XT 

TMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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ORB  I TER  BASE  AXIAL  FORCE  COEFFICIENT, CABO 


data  set  symbol  configuration  OESCRIPTION 

tVlCOOSJ  o MSFC  394CIA33J  740TS  tTIPlon  ORB  STING 
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ORB  I TER  BASE  AXIAL  FORGE  COEFFICIENT. CABO 


DATA  SET  SYH90L  CONFIGURATtON  OESCRrPTIGN 
fVlG005>  O MSFC  594(IA33)  740TS  CTIPIOI) 


ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SO. 

FT 

LREF 

1290.Q0D0 

IN. 

BREF 

1290.0000 

IN. 

XMRP 
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scale 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


DATA  SET  symbol  CONEIGURAnOM  OESCRIPTtON  REFERENCE  INFORHAtlON 


t VtCOOS)  o HSFC  594XIA33J  740TS  tTIPIOl) 

ora  STING 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 
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DATA  SET  SYMBOL  C0NFI6URATJ0N  DESCHJPTIQN 

CV1C005)  O MSEC  594tIA333  740TS  CTIPIOn  ORB  ST  INS 


REFERENCE  INFQRHATION 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


DATA  SET  STHaCL  COUP  I GUftAT  I G**!  DESCR I PT I CrJ 

CVICQOSI  O 594UA33J  740T5  tUPlOl) 


0R8  sting 
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SCALE 
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EXTERNAL  TANK  BASE  AXIAL  fORCE  COEFFICIENT,  CABE 


DATA  set  SYMBOL  CONPIGURATIGn  deSCRIPTIGN 

(Vtcods)  O MSPC  59A(1A33J  740TS  CT1P1CI5  ORB  STING 


REFERENCE  INPORMATIOM 


SREF 

2690.0000 

SO. 

FT 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT,  CABE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CVIC005  3 O S94CIA333  74GTS  tTlPlOl) 


ORB  STING 


REFERENCE  INFORMATION 
SF£F  2630.0000  SO . FT 

LREF  1230-0000  IN. 

BREF  1230.0000  IN. 

XMR?  976-0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  2T 

SCALE  .0040 
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EXTERNAL  TANK  BASE  AXIAL  FORCE  COEFFICIENT.  CABE 


DATA  SET  SYMBOL  COMHCWnON  DESCRIPTION 

CVlCOOSr  O HSPC  5S4tIA33)  740TS  CTlPlSn  ORB  STING 


REFERENCE  INFORMATION 
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EXTERNAL  TANK  b^SE  AXIAL  FORCE  COEFFICIENT.  CABE 


Data  set  symbol  coNFtGURATioN  description 

tVICOOSJ  O HSFC  594CIA33]  740TS  CTlPlOt) 


ORB  STINE 


REFERENCE  INFORMATION 
SREF  3G90.00DO  SO.  FT 

LREF  1290.0000  IN. 

BREF  I2SO.OOOO  IN. 

XMRP  976.0000  IN.  XT 

YHRP  .0000  IN.  VT 

ZKRP  400.0000  IN.  2T 

SCALE  .0040 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  SET  SYMBOL  CONFIGUHATION  DESCRIPTION  REFERENCE  ir'FORMATIBN 

CVICOOS)  o MSFC  53ACIA33)  740TS  CTlPlOn  ORB  STING  SREF  2630,0000  5Q.  FT 

LREF  1230.0000  IN, 

6REF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  ,0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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FORESODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYM80t  CONFIGURATION  GESCRIPTION 
CVIC005}  O MSFC  594CIA331  740TS  CT1P1013 


ORB  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 

lref  1290  .good  in. 

8REF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  VT 

ZMRP  400.0000  IN,  ZT 

SCALE  .0040 
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FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CBl ALPHA  = -8.00  PAGE  1384 


FOREBOOY  AXIAL  FORGE  COEFFICIENT.  CAF 


DATA  SET 

SYMBOL 

CONnCURATION  OESCRtPTION 

REFERENCE  INFlJRIiAT!ON 

t VIC005  3 

o 

MSEC  594(1A33J  740T5  tTJPJOn 

ORB  STING 

SREF 

LREF 

2690 .0000 

1290.0000 

SO* 

IN. 

BREF 

1290 .0000 

m* 

XMRR 

976.0000 

IN. 

YHRP 

.0000 

IN. 

ZHRP 

400.0000 

IN, 

SCALE 
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FOREBODY  AXIAL  FORCE  GOEFFICIENT,  CAF 


DATA  SET  SYHQOL  CO*^ ISURAT II3N  DESCRIPTION 
CVIC005  J O HSFC  594UA33)  7^0TS  tTlPtOH 


REFERENCE  INFORHATfON 


ORB  STING 


SREF 

2830.0000 

so. 

FT 

LREF 

1290.0000 
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BREF 

1290.0000 

IN, 

XKRP 
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IN., 
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YT 
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ZT 

SCALE 
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FOREBOOY  AXIAL  FORGE  GGEFFICIENT.  CAF 


OATA  SET  SYMBOL  CONFICURATION  DESCRIPTION  REFERENCE  IWORHAT I ON 

(V1C0051  O NSFC  594CIA33)  740TS  CTIPIOIJ  ORB  STING  SREF  2S90.0000  SO.  FT 

LREF  1290.0000  IN. 

GREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

THRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 
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F0RE80DY  AXIAL  FORCE  COEFFICIENT,  CAF 


OATA  SET  SYMBOL  C0NFIGUBATI8N  DESCRIPTION 
CVIC005)  O MSFC  S94£IA33)  7A0TS  fTIPJOlJ 


ORB  ST INS 


REFERENCE  tNFORHATtON 
SREF  2G90  .0000  SD.  FT 

LREF  1230.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZNRP  400.0000  IN.  ZT 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


DhTA  SET  SYhiBOL  CONF I GURAT I ON  DESCR IPT I ON 

tVlC005  3 O MSEC  594CIA33)  740TS  tTlPlOl)  ORB  STING 


REFERENCE  INFORMATION 


Sf?EF 

2690.0000 

5Q* 

FT 

LREF 
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IN* 

BREF 

1290.0000 

IN* 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DMA  SET  SYMBOL  COMFIGLWATION  DESCRIPTION  REFERENCE  IfFORMATION 

tVlCOOSJ  o riSFC  59AtIA33)  740TS  CTlPlOn  ORB  STING  SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0300  IN. 

XMRP  976.0300  IN.  XT 

YMRP  .0000  IN.  YT 

ZHRP  400.000G  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

[DALPHA  = 6.00  PA6E  1391 


FOREB0DY  AXIAL  FORCE  COEFFICIENT.  GAF 


OATA  SET  SYMBOL  CONFIGURATIOM  OESGRIPTIOM 
tVlGQOSl  O HSFC  594CIA335  740TS  tTlPlOl) 


ORB  STING 


REFERENCE  INFORMATION 
SREF  3S90*0000  SO.  FT 

LREF  S 230 .good  IN. 
8R£F  1290.0000  IN. 

XMRP  976,0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


BATA  SET  SYMBOL  CONF tBURAT I ON  OESCRIPTION  REFERENCE  INPORMATICN 

tVlCOOS)  O HSFC  594nA33}  740TS  CTIPVOU  ORB  STING  SREF  2690.0000  SQ.FT 

LREF  1290.0000  IN. 

BREF  12SO.OODG  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  VT 

2MRP  400.0000  IN.  2T 
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SUM  OF  THE  ORB.  ET  AND  SRS  BASE  AXIAL  FORCE  GOEFFIGIENTS.CABT 


SUM  OF  THE  ORB»  ET  AND  SR8  BASE  AXIAL  FORCE  COEFFICIENTS, CAST 


DATA  SET  S'TMBOL  CONFIGURATION  DESCRIPTION  R^ERENCE  INFORMATION 

tVlCOOS  J O liSFC  594CIA33J  740TS  CTJPlOn  0R9  STING  SREF  2B90.0000  50.  FT 

LREF  1290.0000  IN. 

BBEF  1230.0000  IN. 

XMRP  976.0tro0  IN.  XT 

VHRP  .0000  IN.  TT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 
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SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORGE  COEFFICIENTS. CAST 


DATA  SET  SYMBOL  CONEIGURATIOM  DESCRIPTION 
CVICG03)  O HSFC  b94(lA33)  740TS  CTlPlOl) 


OR8  STrwG 


REFERENCE  INFORMATION 


SREF 

2890*0000 

SO. 

FT 

LREF 

1290*0000 

IN. 

BREF 
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IN. 

XMRP 
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XT 
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DATA  SET  SYMBOL 

COPVFIGUR^TION  DESCRIPTION 

REFERENCE  INFORHATIQN 

CVICOOS}  CD 

MSFC  59<C1A333  740TS  tTtPlOU 

ORB  STING 

SREF 

2690*0000 

so. 

FT 

LREF 

1290*0000 

IN. 

BREF 

1290.0000 

IN. 

XMftP 

97S.0000 

[N. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.ooatr 

IN. 

2T 

SCALE 

.00^0 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICSp  BETA  = 0 DEG 

(DO ALPHA  = -4.00  PAGE  1397 


iss - ■' ■' i -■n.S I ri';  ; . k r- 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.CABT 


ORB  STING 


DATA  SET  SmBOL  COM^tGURATION  C^SCRIPTICN 
CVIC003)  O MSFC  SBAXIASaj  7A0TS  CTIPIOI) 


REFERENCE  INFORNATION 


SREr 

SQ, 

FT 

LREF 

1290.0000 

m. 

BREF 

1290.0000 

XMRP 

976,0000 

w. 

XT 

YMRP 

.0000 

IN. 

YT 

ZHRP 

400,0000 

IN. 

2T 

scale 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 


tElALPHA  = -2.00 


PAGE  1398 


SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CAST 


DATA  SET  SVreOL  CONF 16URKT I ON  DESCR I PT ION 

t VtCOOS)  O MSFC  59«IA33)  740TS  (TlPlon  0R8  STING 


REFERENCE  INFORMATION 


SREF 

269G*0t300 

$0. 

FT 

LREF 

1290.0000 

IN. 

8REF 

1290.0000 

IN. 

XKRF 

976.0000 

IN. 

XT 

YMRP 

,0000 

IN. 

YT 

2«RP 

400,0000 

IN* 

ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 


CFIALPHA  = .00 


PAGE  1399 


FORCE  COEFFICIENTS.CABT 


OATA  SET  SVnBOL  CONFIGURATION  OESCRIPTtON 

tVlCOOSJ  O riSFC  59ACIA33J  740TS  ITIPlon  0R8  STING 


REFERENCE  INFORMATION 


sHEr 

26SO.OOOO 

SO. 

FT 

LREF 

1290.0000 

m. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN, 

YT 

ZMRP 

400.0000 

IN. 

ZT 

scale 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CGJALPHA  = 2.00  PAGE  MOO 


SUM  0F  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CABT 


DATA  SET  SYMBOL  CONFISURATtON  DESCRIPTION  REFETONCE  INFWHATION 

CVIC005)  O MSFC  594CIA33)  740TS  ITIPIOI)  ORB  STING  SREF  2690.0000  SO.  FT 

LREF  1290,0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


-1  0 1 2 3 4 5 6 7 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

tHJALPHA  = 4.00  PAGE  1401 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS. CABT 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
tVlCOOSl  O TISFC  394tIA33T  7A0TS  tTIPlOt) 


ORB  STING 


REFERENCE  INFORMATION 


.22 

.20 

.18 

.16 

.14 

.12 

.10 

.08 

.06 

.04 

.02 

0- 

-.02 

-.04 


SREF 

2690.0000 

SO.  FT 

LREF 

1290.0000 

IN. 

BREF 

1230.0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

.0000 

IN.  YT 

ZHRP 

400.0000 

IN.  2T 

SCALE 

.0040 

Sfl 

Hi 

ss: 


2 3 

MACH  NUMBER 


FIG  25:  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CIIALPHA  = 6.00  PAGE  1402 


SUM  OF  THE  ORB.  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS.CABT 


OATA  set  symbol  configuration  description  reference  IM^ORHATION 

t VtCOOS]  O HSFC  394tIA33J  740TS  tTlPIOlJ  ORB  STING  SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECONO  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CJJALPHA  = 8. on  PASE  MOO 


SUM  OF  THE  ORB,  ET  AND  SRB  BASE  AXIAL  FORCE  COEFFICIENTS, CAST 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  R| 

CVIC005)  O MSFC  594CIA33J  740TS  tTIPlOll  ORB  STING  SREF 

LREF 
8REF 
XMRF 
'MRF 

:mrf 

;CAL 


-1  012345 

MACH  NUMBER 


FIG  25  LAUNCW  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS, 

CKl ALPHA  = 10.00 


NORMAL  FORGE  COEFFICIENT,  CN 


DATA  SET  STMBOL  CONFIGURATION  DESCRIPT tCJN 
t VlCOOSl  O MSFC  594tIA331  740TS  CTlPlon 


ORB  STING 


REFERENCE  INPORHATtON 


SREF 

2690*0000 

SO. 

FT 

LREF 

1290*0000 

IN* 

BREF 

1290*0000 

IN. 

XMRP 

976,0000 

SN* 

XT 

YMRP 

*0000 

IN* 

YT 

2KRP 

400*0000 

IN. 

2T 

SCALE 

*0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SLC0ND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CAMUPHA  = -10.00  PASS  H05 


■mr 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET 

SYMBOL 

CONFIGURATION  description 

REFERENCE  INFORHATION 

CVtCOOS) 

O 

MSFC  594(1  A333  740TS  CTIPIOU 

ORB  STING 

SREf 

2690.0000 

SO. 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

376 ,0000 

IN. 

YMRP 

,0000 

IN. 

ZMRP 

400.0000 

IN. 

SCALE 

• 004G 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CBOALPHA  = -8.00  PAGE  1406 


NORMAL  FORCE  COEFFICIENT.  CN 


oata  set  syhbou 
tvicoosj  O 


CONFIBURATION  DESCRIPTION 

REFERENCE  INFORMATION 

MSFC  5S4IIA333  740TS  tTlPlOI) 

ORB  STING 

SREF^ 

7SSO.OODD 

so.  FT 

LftEf 

1290,0000 

IN. 

BR£F 

12S3.00DO 

IN. 

XWRP 

976  .000^: 

IN.  XT 

YHRP 

.ooc- 

IN.  VT 

ZMRP 

400,0000 

IN.  ZT 

SCALE 

.0040 

.6 

U. 

rm 

1 ITT! 

rrrr 

TTlll 

rrrp 

■ 

Tm 

Trrr 

Tirr 

rrrr 

TTTT1 

tttt 

TTTT 

-mr 

Ttm 

trrr 

rrrr 

TTTT 

TTTT 

mr 

■mrr 

TTTT 

TTTT 

TTTT 

Tnr 

TfIT 

THT 

fTTTT 

TfTT 

III 

H 

H 

I'H 

IK 

m 

1 

■ 

■ 

■ 

■ ^ 

4- 

]_ 

n 

1 

c 

■ 

m 

\ 

■ ■ 

— 1 

h 

■ 

1 

j_ 

“1 

■ 

1 

1 

■ 

m 

* o 
"Z. 

^ 7- 

1 

-I 

■ 

m 

\ 

1 

' 

i 

m 

*4 

<b 

!*• 

4 

■ 



'■ 

, 

i 

m 

m 

1 i \ *1 

U 

IT  0' 

Vl 

LU 

1 

m 

« 

□ 

m 

^ : 

. 

■ 

m 

: 

■ 

m 

o ^ i 

t 

~ 

i . 

' 

m 

LU 

y - 9- 



i 

■ 

r 

□ 

OC  -4 

a 

Ll 

— 9- 

h 

: • 

^ 1 

L-= 

■ 

■ 

m 

F ■ . . 

t 

— 

: 

i. 

— - 

h" 

c 

■ 

■ 

m 

_j  .3 

< 
s: 

r“^ 

k~ 

1 

r 

! 

■ 

■ 

m 

F'  - 

i 

I— 

nf 

■ 

1 

1 

! ... 

i 

■ 

E 

3 

;2 

. cr_ 

k 

F.- 

p© 

:LA 

1 

i .. 

r- 

1 ; 

■ 

■ 

i 

■ 

m 

1 

[~ 

1 

■-  « 

. 

i 

■ 

m 

0 O 

r 

, 

I - 

1 

i 

i 

1 

, 1 

■ 

, 

■ 

■ 

K 

1 

1 ■ 

j 

j 

i 

1 

I 

1 

■ 

■ 

* ,b 

— *7 

E 

f 

i 

1— i 

□ 

n 

:: 

u 

b 

LI 

1 

r 

■ 

■ 

■ 

■ 

m 

“.8. 

1- 

1 

r 

1 

■ 

■; 

■ 

m 

S-UJ 

MUi 

Lt-.u. 

Lui. 

xui. 

Ltm 

JLLLL 

Lui. 

! 

LLUi 

Lllu 

liJJi. 

j-ui. 

JJJU 

lXUJ. 

XUL 

mj, 

JJLU- 

jjjjt 

LtUl 

mLOl 

lllll 

lUXL 

LUJX 

JJU. 

XUi 

Llu^ 

LUli. 

dull 

■ 

m 

mi 

i 

11 

HI 

m 

1 f j ^ * * *'^^^  ' "^  ****"  ■ 1 J..1  1 I f ■ n ■ TJJ.3  tpij  1.1J  JJI  TIJ  1 j I IJ  JII  i ij  jTirxji^  I Ii,j  t n mi.Tiipriii 

-10  1 2 3 4 5 6 7 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS*  BETA  = 0 DEG 

fClALPHA  = -6.00  PAGE  1407 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYNBOL  CONFICURATION  DESCRIPTION  REFERENCE  INFORMATION 


CV1C0G5>  O WSPC  594tlA333  ‘740TS  CTlPlOl} 

OR0  STING 

SREF 

2690.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

KMRP 

976.Q0D0 

IN* 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

IDMLPHA  = -4 .00  PAGE  1408 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SVMBX  CONFIGUBATIOM  DESCRIPTION 
fVlCOOSJ  O MSFC  39TCIA33J  740TS  CTIPtOn 


GRS  STING 


REFERENCE  INFORHATION 
SREF  2G90.00Q0  SO.  FT 

LREF  1290.0000  IN. 

6REF  1290.0000  IN. 

KMRP  976,0000  IN.  XT 

ylWP  .0000  IN.  YT 

2MRP  400.0000  IN.  2T 

SCALE  .0040 


MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CEJALPHA  = -2.00  page  1409 


^ ;,.L . . 


NORMAL  FORCE  COEFFICIENT*  CN 


DATA  SET  SYMBOL  CONF IGURATICW  OESCrtlPTlON  REFEREW:E  INFORMATION 

CVIG005  3 O MSFE  594CIA333  740TS  CTlPlOO  ORB  STING  SREF  2690.0000  SG.  FT 

LREF  1290,0000  IN, 

BREF  {290,0000  IN. 

XMRP  976.0DQ0  IN.  XT 

YMRP  .0000  IN.  VT 

2MRP  400.000D  IN.  2T 

SCALE  .0040 


MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE -SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS-  BETA  = 0 OEG 

CFIALPIM  = .00  PAGE  M!0 


NORMAL  FORCE  COEFFICI 


DATA  SET 

SYMBOl 

^ COI^IGURMION  DESCRIPTION 

REFERENCE  INFOmiMtO^ 

t^jjcoeyt 

^ o 

740TS  CTlPlOi: 

0R9  STING 

5REF 

2S90.0000 

SO* 

FT 

LREF 

tZSO.OOOQ 

IN. 



BREF 

1290.0000 

IN* 

XMRP 

976.0000 

IN, 

XT 

YriRP 

.0000 

IN, 

YT 

ZNRP 

400.0000 

IN. 

ZT 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

(GIALPHA  = 2.00  PAGE  141 


NORMAL  FORCE  COEFFICIENT.  CN 


ORB  STING 


DATA  SET  SYMBOL,  CCNF IGURATiaN  DESCRIPTION 
CVIC005  3 O MSEC  594(1  A33)  740TS  CTIPIOI) 


REFERENCE  INFORMATION 


SREF 

2B90.0000 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN, 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400 .0000 

IN. 

ZT 

SCALE 

.0040 

-1  01  2345G7 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 OEG 

CHT ALPHA  = 4.0Q  PAGE  1412 

>1. 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYK80L  CONPIGURATICM  DESCRIPTION 
tVICOOSJ  O «SFC  394tIA33)  740TS  fTlPlOlJ 


ORB  STING 


REFBtENCE  INPORHATtON 


SREF 

2690.0000 

SO. 

fT 

LHEF 

1290.0000 

IN, 

BREF 

1290.0000 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

VT 

ZHRP 

4C^.0QD0 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

Cl ) ALPHA  = G.OO  PAGE  1413 


NORMAL  FORCE  COEFFICIENT,  CN 


FIG  25  LAUNCH  VEHICLE-SECOND  STaGE-LONGITUOINAL  CHARACTERISTICS, 

(J)ALPHA  = 3.00 


NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL  CONFISURATION  DESCRIPTION 
tVtCOOS)  O MSFC  59-inA33J  740TS  CTlPlOn 


ORB  ST INS 


REFERENCE  INFORMATION 


SREF 

2690.0000 

50* 

FT 

LREF 

1290.0000 

IN, 

SREF 

1290.0000 

IN- 

XMRP 

976 .0000 

IN, 

XT 

YWP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN, 

2T 

SCALE 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

CKDALPHA  = 10.00 

.'-.iv,  A.-;'.:.';.-.'  . r-.  - 


PAGE  1415 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESGRlFTttS^ 
CV1C005  3 O HSFC  594UA33)  740TS  iTlPlon 


ORB  STING 


REFERENCE  INFORMATION 
SREF  2690*0000  SO*  FT 

LREF  1290.0000  IN. 

BREF  1290.000D  IN. 

XMRP  976*0000  IN.  KT 

YMRP  *0000  IN.  YT 

ZHRP  400.0000  IN.  ZT 

SCALE  *0040 


-t  0 12  3 4 5 6 7 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 

C A] ALPHA  = -lO.OC  PAGE  1416 


FOREB0DY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SYMBOL 

CONFIGURATIOM  DESCRIPTION 

REfERCNEC  INFORMATION 

t VtCOOS  J O 

HSFC  394MA33)  740TS  CTIPIOU 

ORB  STING 

SREF 

2690*0000 

50  . FT 

LREF 

1230*0000 

U4, 

BREF 

1290*0000 

IN. 

XMRP 

976*0000 

IN*  XT 

YMRP 

*0000 

IN.  YT 

ZMRP 

^00*0000 

IN*  2T 

SCALE 

*0040 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE -SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS, 

CB) ALPHA  = -0.00 


BETA  = 0 DEG 

PAGE  1417 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


data  set  symbol  configuration  description  reference  information 

CVIC005)  o MSFC  S94nA331  740TS  CTlPIOn  ORB  STING  SREF  2890*0000  SQ.FT 

LREF  1290*0000  IN* 

QREF  1290.0000  IN* 

XMRP  976.0000  IN.  XT 

YMRP  .0000  IN.  YT 

2MRP  400.0000  IN.  ZT 

SCALE  ,0040 


-1  01  2345G7 

MACH  NUMBER 


FIG  25  LAUNCH  VEHiCLE-StCOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CCD  Alpha  = ~&.oo  page  his 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SVHBOL  COMr  IGURATION  DESCRIPTION 
C VICD03)  O WSFC  594UA33)  740TS  tTIPIOU 


REPEffiNCE  INFORMATION 


ORB  STING 


SREF 

2690.0000 

50. 

FT 

LREF 

1290.0000 

IN. 

BR£F 

1230.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

TN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

[D)ALPHA  = -.1.00  page  mis 


FOREBOOY  PITCHING  MOMENT  COEFFICIENT»  CLMF 


data  set  symbol  configuration  description 
CV1C005  3 O MSFC  594UA33)  740TS  tTlPIOU 


ORB  STING 


♦ 


REFERENCE  INFORMATION 


SREF 

2890«000D 

SO. 

FT 

LREF 

1290.0000 

IN. 

BREF 

!290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YhRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 

R6  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  ^ 0 DEG 

CED ALPHA  = -2.00  PAGE  1420 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


data  set  5VH8X  CONriGURATION  DESCRIPTION 
t VlCOOS  ) O WSFC  094nA33)  740TS  CTlPiOI) 


OR&  STING 


REFERENCE  INFORRATIflN 


SREF 

2G90«0QQ0 

50. 

PT 

IREF 

I290.;^jD00 

IN. 

BREF 

1290.0000 

IN. 

XNRP 

976.0000 

IN. 

XT 

YtIRP 

.0000 

IN. 

YT 

2NRP 

SCALE 

400.0000 

.0040 

ZT 

MACH  NUMBER 


m 25  LAUNCH  VEHICLE-SEC3N0  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CF 3 ALPHA  = .00  PAGE  1421 


r -V : sl'A- : , 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBPI.  COMFlGURATtOM  DESCRIPTION 
tVlEOOSJ  O MSFC  594tIA33)  740TS  CTtPlOlJ 


REFERENCE  INFORMATION 


ORB  STING 


SREF 

26SO.OOQD 

SO. 

FT 

LREF 

12B0.0000 

IN* 

BREF 

IZBQpODQO 

m. 

XMRP 

976*0000 

IN* 

XT 

VMRP 

*0000 

IN. 

YT 

ZMRP 

400*0000 

IN* 

2T 

SCALE 

*0040 

CG) ALPHA  = 2. DO 


PAGE  1422 


DATA  SET  STHBO.  CONFlGURATtON  DESCRIPTION 
CVIC0051  O MSFC  594CIA333  740TS  tTlPJOS) 


ORB  STINB 


REFERENCE  INFSRHATlON 
SREF  2690.0000  SO,  FT 

LREF  1290.0000  IN, 

8REF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VrlRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  ZT 

SCALE  .0040 


-1  0 1 2 3 4 5 B 7 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  BETA  = 0 DEG 

CH3ALPHA  = 4.00  PAGF  14?3 


FOREBODY  PITCHING  MOMENT  COEFFICIENT.  CLMF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  REI 

£ VICOOS ) O M5FC  594C IA331  740TS  tTlPlOn  ORB  STING  SREF 

LREF 

8REF 

XMRP 

YMRP 

ZMRP 

SCALE 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS.  Bl 

t n ALPHA  = S.OO 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  SVram.  CONFIGURATION  DESCRIPTION 

(VtCOOS)  O MSFC  394tIA333  740TS  CTIPlOn  ORB  STING 


REFERENCE  INFORMATION 


SRHF 

2690,0000 

$0. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

KHRP 

97S.OOOO 

!N. 

XT 

YMRP 

.0000 

IN, 

YT 

2HRP 

400.0000 

IN. 

ZT 

SCALE 

*0040 

FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 


CJl ALPHA  = 8.00 


PAGE  1425 


FOREBODY  PITCHING  MOMENT  COEFFICIENT,  CLMF 


DATA  SET  5VM80L  COMFIGURATION  OESCRIPTION 

CV1COOS1  o MSFC  S94tlA33}  740TS  tTIPlOI)  ORB  STING 


REFERENCE  INFORMATION 


SREF 

2690,0000 

SO, 

FT 

tREf 

1290,0000 

IN, 

SREF 

1290,0000 

IN. 

XHRP 

976,0000 

IN, 

XT 

Y^^RP 

,0000 

IN. 

YT 

ZHRP 

400,0000 

IN, 

2T 

SCALE 

.0040 

MACH  NUMBER 


FIG  25  LAUNCH  VEHICLE-SECOND  STAGE-LONGITUDINAL  CHARACTERISTICS,  BETA  = 0 DEG 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  S£T  SYMBOL  CONFIGURATION  OESCRIPTION 


ALPHA 


CEICOOBO  Q 
(EIC023)  □ 

CEIC024J  O 


MSFC  5S4tIA33J 
HSFC  594tlA33) 
MSFC  534tIA33) 


740TS  CTlPiOn 
74DTS  (TtPlOi) 
740TS  (TlPlOn 


ORB  STING  .000 
ORB  STING  5. ODD 
ORB  sting  -5.000 


REFERENCE  INFORMATION 


SREF 

2690*0000 

$0* 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290,0000 

IN* 

XMRP 

976.0000 

IN. 

XT 

YMRP 

*0000 

IN* 

YT 

ZHRP 

400.0000 

IN. 

2T 

SCALE 

*0040 

FIG  2G  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 


(A)MACH  = .60 


PACE  U27 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SVnBOL  CONf IGURaTION  E^SCRIPTION  ALPHA  INFERENCE  {M^QRHATION 


(EIC0061  C 

1 H5FC  594C1A33) 

740TS 

tllPlOU 

ORB  5TIN3 

.000 

SREF 

2690.0000 

SQ. 

FT 

CEIC023)  L 

1 MSFC  594  C I A331 

740TS 

CTiPion 

ORB  sriMS 

5.000 

LRSF 

1290.000 

IN, 

tE}C024  ) <; 

> MSFC  594CIA33) 

740tS 

(TIP  ion 

ORB  STING 

-5,000 

SREF 

1290 .OOC 

IN. 

XMRP 

976  .OOJ  J 

IN, 

XT 

YMRP 

,00  3 

IN. 

YT 

ZMRP 

400.00  0 

IN. 

2T 

SCALE 

.00  .0 

-16  -12  -8  -4  0 4 8 12  16 

SIDESLIP  ANGLE.  BETA,  DEGREES 


FIG  2G  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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SIDE-FORCE  COEFFICIENT,  GY 


OATA  SET  SYMBOL 

CCNFIQURATIt3M  DESCRIPTION 

ALPHA 

REFERENCE  INFORMATION 

CE1COOS3  Q 

HSFC  594CIA331  740TS  CTiPIOn 

ORB  STING 

.000 

SREF 

2600.0000 

SO.  FT 

CE1C023  ) n 

MSFC  594U  A333  740TS  XU  PI 013 

ORB  STING 

5.000 

LREF 

1230.0000 

IN. 

rHJCD24  3 <> 

MSEC  594trA333  740TS  (TIP 101 3 

ORB  STING 

-5.000 

8R£F 

1290.0000 

IN. 

XMRP 

976. GOOD 

IN.  XT 

YMRP 

.0000 

IN.  VT 

ZMRP 

4O0.0QQ0 

IN.  ZT 

SCALE 

.0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  2B  LAUNCH  VEHICLE-SECOND  STAGE-LArERAl/DIRECTIONAL  CHARACTERISTICS 

rniMArn  = i .7s  »Ar.F  1470 


SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CCNFIGyUATICW  OeSGRtPTION  ALPHA 
CEtCOOS  J Q MSFC  594(1A33I  740TS  tTlPIOI)  ORB  STtNB  ,000 
CETC023J  □ MSFC  594tlA33J  740TS  CTIPIOI)  ORB  STING  5.000 
CEIC024}  Q MSFC  594CIA33J  740TS  CTIPton  ORB  STING  -5,000 


REFERENCE  INFORHATION 


SREF 

2690. DODD 

SO. 

FT 

LREF 

1290.0000 

IM* 

BREF 

1290.0000 

XHRP 

976. GOOD 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZtiRP 

400.0000 

IN.. 

ZT 

SCALE 

.0040 

t. 
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i- 


FIG  2G  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/OIRECTIONAL  CHARACTERISTICS 

tE)MACH  = I .96  PASE  1431 


SIDE -FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL 

CONPIGURATIOM  OESGRIPTION 

ALPHA 

REFERENCE  IW^ORMATION 

rElCQOE)  Q 

HSFC  59<C!A335  740TS  CTIPlOl) 

ORB  STING 

.000 

SREF 

2690.0000 

so. 

FT 

CEIC023  ) LJ 

DATA  NOT  AVAILABLE 

5,000 

LREF 

1290.0000 

IN. 

[EIC024 ) Q 

data  not  available 

*5.000 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN, 

XT 

YMRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

,0040 

SIDESLIP  ANGLE.  BETA.  DEGREES 

FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

CF3MACH  = 2.99  PAGE  1432 


( 


SIDE-FORCE  COEFFICIENT.  CY 


OATA  SET  SYMBOL  CONPIGURATION  IJESCRIPTION  ALPHA  REPERENCE  INFORMATION 

tEIGOOSJ  □ MSFC  594tIA33)  740TS  tTIPlOl)  ORB  STING  .000  SREF  2890.0000  SO.  FT 

teiC023)  □ MSFC  59<ltIA33)  740TS  atPlOIJ  ORB  STING  5.000  LREF  1290.0000  !N. 

CEtC024)  O HSFC  594UA33J  740TS  tTlPlOlJ  ORB  STING  -5.0Q0  BR£F  1290.0000  IN. 

XMRP  976 .0000  IN.  XT 

VHRP  .0000  IN.  XT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 
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SIDESLIP  ANGLE,  BETA.  DEGREES 
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ROLLING  MOMENT  COEFFICIENT.  GBL 


DATA  SET  SVHSOL 

CONF  rCURAT  im  OESCR I PT  ION 

ALPHA 

REFERENCE  INFORMATION 

C E1C006 } Q 

MSFC  594tlA33)  740TS  CTlPlOl) 

ORB  SUUG 

.000 

SREF 

2890.0000 

SQ. 

FT 

CE1C023  3 □ 

MSFC  534CIA333  740TS  CTIP1013 

ORB  ST  INS 

S.QOO 

LREF 

1290.0000 

IN. 

CE1C024)  V 

MSFC  594CIA33}  740TS  CTlPlOn 

ORB  ST  INS 

-S.QOO 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN. 

2T 

SCALE 

.0040 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SVMOOL  CONFIGURATION  DESCRIPTION  ALPHA  REFERENCE  IMFORHATlflN 


C EIC0Q6  D C 

J MSFC  594CIA33) 

740TS  (TIP ton 

ORO  STING 

.000 

SREF 

2690.0000 

SO* 

FT 

CE1C023)  L 

1 KSFC  594UA333 

740TS  (TtPlOn 

ORB  STING 

5.000 

LREF 

1290.0000 

IN* 

CEIC02-I  ) C 

> MSEC  S94CIA33) 

740TS  tTlPlOlJ 

ORB  STING 

-5.D00 

8REF 

1290.0000 

IN, 

XHRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN* 

YT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  SET  SYMBOt 

CONF leURATION  DESCRIPTION 

ALPHA 

REPERENCE  IlffORMATION 

t£tC006  5 Q 

MSEC  594CIA333  740TS  CTlPiOn 

ORB  sting 

*000 

SREF 

2630.0000 

St9. 

FT 

CEJC023  5 □ 

MSFC  594CIA333  740TS  (TIPIOU 

ORB  STING 

5*000 

LREF 

1290.0000 

IN. 

(etCQ24]  o 

MSFC  594tlA33  3 74QTS  (TlPian 

ORB  sting 

-5*000 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

imp 

400.0000 

IN. 

ZT 

scale 

.0040 

CC3MACH  =1.10  PAGE  1436 


ROLLING  MOMENT  COEFFICIENT.  CBL 


DATA  KT  SmaOL  CONFIGURATiaN  OESCRIPTJON 
CE1C008)  Q HSFC  594(1  A33)  740TS  CTJPIOl) 

(C1CC23)  U WSFC  5a4tlA33)  740TS  (TlPtOJj 

tE»C024)  <5  MSFC  594CIA33)  740TS  CTlplOn 


ORB  ST1W5 
ORB  sting 
ORB  STING 


ALPHA 

.000 

‘S.OOO 


REFERENCE  INFORHATION 


2690.0000 

1290.0000 
1290.0000 

97G.OOOO 

.0000 

400.0000 

.0040 


SO.  FT 
IN. 

IN. 

IN.  XT 
IN.  YT 
IN.  ZT 
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FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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ROLLING  MOMENT  COEFFICIENT.  CBL 


0/lTA  SET  SYMBOL  CONFISURAT ION  DESCRIPTION 
CElCOOfi  ) Q M5FC  594(1A333  7«TS  CTlPlOl) 

CE1C023J  □ MSFC  594(IA33)  74GTS  ^TlPlOn 

tElC024>  Q MSFC  594UA33)  74QTS  CUP10V3 


ORB  STING 
□R8  STING 
CRB  STING 


ALPHA 
-ODD 
5.000 
-5. COD 


REFERENCE  INFORMATtON 
tEF  2G90.0000  SO.  I 

«EF  I290.000D  IN. 

?EF  1 290 .0000  IN. 

1RP  376.0000  IN.  I 

tRP  .0000  IN.  ’ 

1RP  400.0000  IN.  : 

:AL£  .0040 
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FIG  26  LAUNCH  VtHICLE-SECOND  STAGE-LATERAL/D I RECTI ONAL  CHARACTERISTICS 


(EDMACH  = 1.96 
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ROLLING  MOMENT  COEFFICIENT.  GBL 


DATA  SET  SYMBOL  GONF IGURAT tON  DESCRIPTION 

CEICOOG)  Q tISFC  594C1A333  740TS  tTlPIOl)  ORB  STING 
CE1C023)  □ MSFC  594(1  A33^  74QTS  CTIPIDI)  ORB  STING 
CEiC024  l Q MSFC  594(1  A33I  740TS  CTlPlOlD  ORB  STING 


ALPHA  REFERENCE  INFORMATION 


*000 

SREF 

2B90.000G 

SO* 

FT 

5*000 

LREF 

1290*0000 

IN* 

-5*000 

BREF 

1290*0000 

IN. 

XHRP 

97S*0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400*0000 

IN* 

ZT 

SCALE 

*0040 

SIDESLIP  ANGLE-  BETAt  DEGREES 


FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYMBOL 

configuration  description 

ALPHA 

REFERENCE  INFORHATION 

tElCOOSl  Q 

MSFC  594fIA33)  740TS  CTlPIOl) 

mB  STING 

.000 

SREF 

2690.0000 

SO. 

FT 

CEIC023)  □ 

MSFC  SS4CIA331  740TS  tTlPlOl) 

ORB  STING 

5.000 

LREF 

1290.0000 

IN. 

( E1C024  > 

HSFC  S94UA33J  7407S  ITIPIOl) 

ORB  STING 

-5.000 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

KT 

YMRR 

.0000 

IN. 

YT 

2HRP 

400.0000 

IN. 

2T 

SCALE 

.0040 
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FIG  26  LAUNCH  VEHICLE -SECOND  STA8E-LATERAL/DIRECTI0NAL  CHARACTERISTICS 

tAJMACH  = .60  PAGE  1441 


~A~.  Miis'-:  = il  •‘Is ;.r  :i  - 


YAWING  MOMENT  GdEFFieiENt.CYN 


DATA  set  SVfIBOL  COl^IGURATtON  DESCRJf*Tiat4  At^A  REFERENCE  IlflFCRMATICN 


t E I C006  J C 

3 HSFC  594tlA33)  7^0TS  (TIPIOU 

OHB  sting 

.000 

SREF 

2890,0000 

50, 

FT 

fElC023)  r 

1 nSFC  594CIA33)  740TS  CTtPiOU 

ORB  STING 

5.000 

LREF 

1290,0000 

IN, 

CEIC024  1 7 

> MSFG  S34t  IA33)  74(5TS  (TiPlOl) 

ORB  STING 

-5,000 

BREF 

1290,0000 

IN, 

XHRP 

976,0000 

IN, 

XT 

YMRP 

,0000 

IN. 

VT 

2MRP 

400,0000 

IN. 

2T 

SCALE 
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SIDESLIP  ANGLE.  BETA.  DEGREES 


t 


DATA  SET  STHSOL  COJ^IGURATION  DESCRIPTION 


ALPHA 


REf ERENCE  IMFORHATION 


t E1C0Q6  ) n HSfC  594aA33>  740TS  CTIPJOI) 
CE1C0231  □ HSfC  594ilA33l  740TS  tTlPlOll 
tElC024)  <5  MSEC  LS4C1A33)  740TS  CTlPlOt) 


CRB  STINE  .000 
ORB  STING  5,000 
ORB  STING  -S.OOO 


SREP  2850.0000  SO.  FT 

tREF  1290*0000  IN. 

BREF  1250.0000  IN. 

XMRP  578.0000  IN. 

YMRP  .0000  IN. 

ZMRP  400.0000  IN. 

scale  .0040 
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SIDESLIP  ANGLE.  BETA,  DEGREES 


tOMACH 


1 .10 


PAGE 
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535 


YAWING  MOMENT  COEFFieiENT.GYN 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

alpha 

REFERENCE  INFOHHATION 

CEiCODSl  Q 

MSFC  5B4CIA33)  740TS  tTlPlOlO 

ORB  STING 

.DQO 

SREF 

2690.0000 

SO* 

FT 

t£lC023  3 □ 

MSFC  S94UA33)  740TS  CTIPIOI) 

ORB  STING 

5.000 

LREF 

1290.0000 

IN* 

teieo2<  j O 

hSFG  S94CIA33)  740TS  CTtPlOl) 

QR8  STING 

-5.000 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

TMRP 

.0000 

IN. 

YT 

2HRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

-16  -12  -8  -4  0 4 8 12  IB 

SIDESLIP  ANGLE.  BETA.  DEGREES 


FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL /DIRECTIONAL  CHARACTERISTICS 

CDIMACH  = 1.25  PAGE  1444 


YAWING  MOMUNT  COEFFICIENT. GYN 


DATA  SET  SYMBCI. 

CONFIGURATION  OESCRIPTICBJ 

REFERENCE  INFORHATItM 

tElCOOSJ  Q 

nSFC  S94tIA33)  740TS  mpIOIl 

ORB  STING 

,000 

SnEF 

2690,0000 

SO. 

FT 

CEIC0231  Q 

tISFC  394nA333  740TS  tTlPIOll 

ORB  STING 

5,000 

LREF 

1290,0000 

IN. 

(E1C02A}  <> 

MSFC  SS4CIA33}  74QTS  CTJPIOl) 

ORB  STING 

-5*000 

BREF 

1290 >0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2MRP 

400,0000 

IN* 

2T 

SCALE 

,0040 

SIDESLIP  ANGLE,  BETA,  DEGREES 
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YAWING  MOMENT  COEFFICIENT^CYN 


DATA  SET  SVHBOt 

CONPIGURATiaN  DESCRIPTION 

ALPHA 

REFE(?ENCE  INFORMATION 

<€icooe ) 

p 

MSFC  S94IIA335  7<0TS  tTlPlOI)  ORB  STING 

.000 

SREF 

2&SaAOOOD 

$0* 

FT 

CCtC023> 

u 

DATA  NOT  AVAILABLE 

5 .000 

LREF 

1290*0000 

IN. 

C E1C024  1 

Q 

DATA  NOT  AVAILABLE 

-5.000 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400.00CO 

IN. 

2T 

SCALE 

.00« 
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SIDESLIP  ANGLE.  BETA.  DEGREES 


YAW  I N6  MOMENT  GOEFF I C l ENT , CYN 


DATA  SVHBOL 

configuration  description 

ALPHA 

REFEr^NCS  INFORHATION 

eeicoos)  D 

HSFC  wn A333  740TS  CT IPIOI ) 

ORB  STING 

.GOO 

SREF 

2690.0000 

SO.  FT 

( E1C023  ) □ 

WSFC  594C1A33)  740TS  (TlP)Cn 

ORB  STING 

5.000 

LREF 

1290.0000 

IN. 

tElC024}  O 

MSFC  594CIA333  740TS  ITIPIOI) 

ORB  STtNG 

-5.000 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN.  XT 

VHRP 

.0000 

IN.  ¥T 

ZMRP 

400.0000 

]N.  ZT 

SCALE 

.0040 

1 j 1 1 1 1 I r " 

-le  -12  -8-4  0 4 8 12  16 

SIDESLIP  ANGLE*  BETA.  DEGREES 


FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ALPHA 

REFERENCE  INFORMATION 

CE1C006  3 Q 

MSFC  594CIA335  74GTS  CTlPJOU 

ORB  STING 

♦ 000 

SREF 

2690*0000 

SD* 

FT 

CE1C023  3 □ 

MSFC  594CIA330  740TS  tTlPiOn 

ORB  STING 

5,orjo 

LREF 

1290*0000 

IN* 

(EIC024  1 Q 

MSFC  594CIA33J  740TS  tTIPIOl) 

0R8.  sting 

-5.0CJ0 

BREF 

1290.0000 

IN* 

XMRP 

976  *0000 

IN* 

XT 

VMRP 

.0000 

IN* 

ZMRP 

400*0000 

IN. 

Zf 

SCALE 

*0040 

CAJMACH  = .60  page  1448 


lutujqul 


SIDE-FORCE  COEFFICIENT,  GY 


SIOE-FORCE  COEFFICIENT.  CY 


data  set  symbol 

CONFtCURATION  DESGRlPTIim 

ALPHA 

REFERENCE  INFORHATION 

CEtCOOS)  Q 

WSFC  594CIA33J  740TS  CTIPIOIJ 

ORB  STING 

.000 

SREF 

2690 .0000 

SO. 

FT 

tElC023J  U 

MSFC  594tlA33)  740TS  tUPIOU 

0R8  STING 

5 .000 

LREF 

1290.0000 

IN. 

CE1C024  1 O 

MSFC  594UA33)  740TS  tTIPlOl) 

0R9  STING 

-5.000 

BREF 

1290.0000 

IK. 

KMRp 

976.0000 

IK. 

XT 

YMRP 

.0000 

IN, 

VT 

zmp 

400.0000 

IN. 

ZT 

SCALE 

.0040 

CGJMACH  = I.IO 


PAGE  1450 


isi. 


SIDE-FORCE  COEFFICIENTf  CY 


DATA  SET  syneoL  coNriGURATioN  description 
CE1C006  5 Q HSFC  591(1  A33)  710TS  CTIPIGI) 

(E1C023)  n MSFC  591(1  A33T  710TS  CTlPlOn 

CE1C021)  O MSFC  594UA33)  710TS  CTlPlOn 


ALPHA 

ORB  STtNG  .000 
ORB  sting  5.000 
ORS  STING  ^-5.000 


REFERENCE  INFORnATIQN 


SREF 

2G90.0000 

so. 

FT 

LREF 

1290.0000 

IN. 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

2HRP 

100.0000 

IN. 

2T 

SCALE 

.0010 

FIG  26  LAUNCH  VEHICLE-SEC8ND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

CDJMACH  = 1 .25  PAGE  KSl 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SVH80U 

CONFIGURATION  DESCRIPTION 

ALPHA 

REPEI«NCE  INFORNATION 

tEtCOOB)  Q 

MSPC  594CIA33D  740TS  CTSPIOl) 

ORB  STING 

.000 

SREF 

2690*0000 

so.  FT 

tEIC023)  □ 

MSFC  S94UA333  740TS  LTIPI013 

ORB  STING 

5.000 

LREF 

121^*0000 

IN. 

CEIC024)  O 

MSFC  S94UA333  74QTS  CTIPlOl) 

ORB  STING 

-5,000 

BREF 

1230,0000 

IN. 

XMRP 

976.0000 

IN.  XT 

YMRP 

•0000 

IN.  YT 

ZMRP 

400.0000 

IN,  2T 

SCALE 

•0040 

FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SVWO.  COMP  IGURAT I ON  DESCRIPT  t ON  ALPHA  REFERENCE  INFORMATIIW 

CE1C006)  Q MSFC  594C1A33)  7A0TS  mPiOl  1 ORB  ST  INS  ,000  SREF  2690.0000  SQ.FT 

TEtC023)  □ DATA  NOT  AVAILABLE  5-000  LREF  1290.0000  IN, 

CE1C024I  <>  DATA  NOT  available  -5.000  1290.0000  IN. 

XHRP  976.0000  IN.  XT 

VMHP  .0000  IN.  VT 

ZHRP  400.0000  IN.  ZT 

SCALE  .0040 


-.4  -.3  -.2  -.1  0 .1  .2  .3 

YAWING  MOMENT  COEFFICIENT. CYN 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  STHSOtt.  configuration  DESCRIPTION 

CEICOOGl  Q M^C  S9«IA335  7A0TS  ITlPtOll  ORB  STINE 
CE1C023)  0 MSEC  594CIA33)  740TS  tTiPIOlJ  ORB  STINE 
CE1C0241  Q HSFC  59411A33}  740TS  (TtPIOl)  ORB  STING 


ALPHA  REFERENCE  INFORMATION 


*000 

SREF 

2690*0000 

SO* 

FT 

5*000 

LREF 

1290.0000 

IN* 

-S*QOO 

BREF 

1290.0000 

IN* 

XMRP 

976,0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

400*0000 

IN. 

ZT 

SCALE 

*0040 

PAGE  1 454 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  set  fvim 

COtriGUI^ATlW  DESCRIPTION 

ALPHA 

(te^ERENCE  INFORMATION 

c eicooe ) Q 

MSFC  594tIA33J  748TS  CTIPIOIJ 

ORB  STING 

,000 

5REF 

2690.0000 

SO* 

FT 

CEIC023)  Q 

MSFC  594UA335  740TS  CTJPlOlJ 

OR0  STtNG 

5,000 

LREF 

1230.0000 

IN. 

C EIC024  ) o 

HSFC  594ttA33  ) 740TS  CTlPlOn 

ORB  STING 

-S .000 

BREF 

1230.0000 

IN* 

XMRP 

976.0000 

IN* 

XT 

YHRP 

.0000 

IN. 

YT 

imp 

400.0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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SIDE-FORGE  COEFFICIENT.  GY 


DATA  SCT  STH80L 

CONFIGURATION  DESCRIPTION 

ALPHA 

REFERENCE  INFORHATION 

( EICOOB  5 Q 

MSFC  594flA33T  740T5  CTSPlOn 

ORB  STING 

.000 

SREF 

2690*0000 

SO. 

FT 

TE1C023  5 □ 

MSFG  594tIA33)  740TS  CT1PI013 

ORB  STING 

5*000 

LREF 

I290.00DD 

IN. 

CEIC024  J O 

H5FC  594tIA33)  740TS  (TIPIOU 

ORB  STING 

-5. GOO 

BREF 

1290*0000 

IN. 

XHRP 

976  *0000 

IN. 

XT 

VMRP 

*0000 

KN. 

YT 

ZMRP 

400*0000 

IN* 

2T 

SCALE 

*0040 

MACH  NUMBER 


(B3BET.\  = -8.00 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SYHfiDL 

CONTIGURATION  DESCRIPTION 

ALPHA 

REFERENCE  INFORnATIQN 

C E1C006  ) □ 

MSFC  594CIA33)  7<0TS  tTlPlOl) 

ORB  STIM6 

^000 

SR£P 

2890.0000 

SO.  FT 

tElC025)  □ 

HSFC  S94CIA33)  7A0TS  CTlPliOn 

ORB  STING 

S.OOO 

LREF 

1290.0000 

tN. 

C C1C024 ) O 

MSFC  59ACIA33)  740TS  (TIPlDn 

ORB  STING 

-5.000 

BREF 

1290.0000 

IN. 

XNRP 

976.0000 

IN-  XT 

YMRP 

.0000 

IN.  YT 

ZMRP 

400.0000 

IN.  zr 

SCALE 

.0040 

MACH  NUMBER 

FIG  26  LAUNCH  VEHICLE-SECOND  SIAGE-LATERAL/OIRECTIONAL  CHARACTERISTICS 
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SIDE-FORCE  COEFFICIENT,  CY 


DATA  SET  SVM0O1. 

CONFIGURATION  DESCRIPTION 

alpha 

REFERENCE  INFORMATION 

CEICOOS)  D 

MSFC  594CIA33) 

740TS  CTlPlOn 

0R8  STING 

.000 

SREF 

2690*0000 

SO. 

FT 

CEIC023)  U 

NSFC  594CrA333 

740TS  CTlPiaU 

ORB  STING 

5. ODD 

LREF 

1290*0000 

IN* 

( eiCQ24 ) o 

NSFC  S94CIA333 

74DTS  CTlPlOn 

ORB  STING 

-5>000 

BREF 

1290*0000 

IN. 

XMRP 

976*0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

ZMRP 

^00*0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  2G  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 


CO)BETa  =:  -4.00 
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FORCE  COEFFICIENT,  GY 


DATA  SET  STHBn.  CONptGURATtON  OESCRtPTION  ALPHA  REFERENCE  INFORHATIQN 


CEicooe)  C 

i Msrc  594nA33)  740TS 

CTlPIOn 

tSPB  STING 

.000 

SREF 

26SO.OOOO 

SO. 

FT 

CEIC023)  L 

1 WSFC  534£I^33)  740TS 

cTiPion 

ORB  STING 

5.000 

LREF 

1290.0000 

IN. 

CEICD24)  t 

> HSFC  594CIA33)  740TS 

tTlPlOl] 

ORB  sting 

-5.000 

BREF 

1290.0000 

IN. 

XHRP 

976.0000 

IN. 

XT 

VMRP 

.0000 

IN* 

YT 

2MRP 

400.0000 

IN* 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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SIOE-FORCE  COEFFICIENT,  CY 


SIDE-FORCE  COEFFICIENT.  CY 


r", 


OATA  SCT  SYMBOL 
t EtCOOS  3 Q 

IEtC023)  □ 

C EIC024  I O 


CONFIGURATION  DESCRIPTION 
M5FC  S94CIA33)  74DTS  tTIPIOlJ 
MSFC  534tIA33}  740TS  CTIPIOIO 
MSFC  S94nA331  740TS  mPlOU 


ALPHA 


REFERENCE  INFORMATION 


ST  T NG 

.000 

SREP 

2630.0000 

SO. 

FT 

STING 

5.000 

LREF 

1290. OOCO 

IN. 

STING 

*5.000 

GREF 

1230. OUOO 

IN. 

XMRP 

976.0000 

IK. 

XT 

YMRP 

.0000 

IN. 

VT 

ZMRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 

FIG  2G  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

tGlBET.i  = 2.00  PAGE  1461 


COEFFICIENT,  CY 


DATA  SET  SYMSOt  CONf  IGURATIOM  OESCRIPTim 

CEiCOOBJ  Q MSPC  594nA33^  740TS  CTiPlon 

(E1C023>  □ MSFC  534CIA33)  740TS  tTlPlOU 

tElC024  ) O HSFG  594nA33)  740TS  (TlPlon 


ORB  STING 
ORB  STING 
ORB  STING 


ALPHA 

.GOO 

5.000 

-5,000 


REFERENCE  tNFORNATtON 


inmnni 


naunanii 


SSBI 


[■■■■■■■■■■■■■I 

!■■■■! 

inaBi 


MACH  NUMBER 

FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

CH3SET,v  =4.00  PA( 
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SIDE -FORCE  COEFFICIENT^  CY 


i- 


I 


h 

r 

r- 

!• 


E 


DATA  set  svneoL 

COKrteURATION  DESCRIPTION 

ALPHA 

REFERENCE  INFOmiATION 

cticoos)  D 

MSFC  59«IA33)  7-lOTS  tTlPlOl) 

ORB  STING 

•000 

SREF 

2630.0000 

so* 

FT 

CEtCM3)  U 

H5FC  594tlA333  T-IOTS  ITlPlon 

ORB  STING 

. 5,000 

LREF 

t 290.0000 

IN* 

CE1C024  3 O 

MSFC  S34(1A333  71015  tTlPIOlJ 

ORB  STING 

-5,000 

BTOF 

1290.0000 

IN* 

XMRP 

976.0000 

IN. 

XT 

tMRP 

.0000 

IN. 

YT 

ZMRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 


SIDE-FORGE  COEFFICIENT,  CY 


DATA  SET  SYMBOL 

CONf IGURATION  DESCRIPTION 

ALPHA 

REFERENCE  INFORMATION 

tElCOOS)  Q 

MSFC  594CIA33J  740T5  CTlPVOn 

ORB  sting 

.000 

SREF 

2S90,0000 

so.  FT 

t EtCOZS  ) □ 

MSFC  594C1A33)  740TS  CTlPIOn 

ORB  STING 

5.000 

LREF 

1290.00DD 

IN. 

tElCOZI)  Q 

nSFC  594CIA333  740TS  (TlPiOn 

ORB  STING 

-5. GOO 

BREF 

1290,0000 

IN. 

XMRP 

976,0000 

IN.  XT 

TMRP 

,0000 

IN.  YT 

ZMRP 

400 ,0000 

IN.  ZT 

SCALE 

,0040 

MACH  NUMBER 
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SIDE-FORCE  COEFFICIENT.  CY 


DATA  SET  SVH80L  C8NF10URATION  OESCRIPTIOM 
(E1C006)  Q MSEC  S94CIA33)  740TS  CTtPlOD 

tEIC023J  □ HSFC  594nA33)  740TS  CTJPIOU 

CE1C024  I O MSFC  594CIA33)  74QTS  (TlPlOn 


ORB  STING 
ORB  STIN3 
ORB  STING 


ALPHA 

.000 

5.000 

-5.000 


RCFBIENCE  INPOmATION 


SHEf 

2630.0D00 

SO. 

FT 

tR£F 

mo  .0000 

IN. 

SREF 

S290.0000 

IH. 

XMRP 

976.0000 

IN. 

XT 

VMRP 

.0000 

IN. 

tT 

2HRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 
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CKIBET.a  = 10.00 


ROLLING  MOMENT  COEFFICIENT.  CBL 


data  set  symbol 

t Eicoce ) Q 

t E1E023  3 n 
CEIC024)  O 


CONFieUBATtON  DESCRIPTION 
MSFC  594(1  A33)  740TS  CTlPlon 
MSFC  594(1  A333  740TS  (TlPlOn 
MSFC  594UA333  740TS  (T1P1013 


ALPHA  REFERENCE  INFORMATION 


ORB  St  im 

.000 

SREF 

2S90.0000 

SG. 

FT 

CRB  STIMG 

5.QOO 

LREF 

1290.0000 

IN. 

ORB  STING 

-5. 000 

BREF 

t29D.oaoc 

IN. 

XfiRP 

376.0000 

IN. 

XT 

YHRP 

.0000 

IN. 

YT 

ZNRP 

400.0000 

IN. 

2T 

SCALE 

.0040 

MACH  NUMBER 


CAJBET,^  - -10.00 


CHARACTERISTICS 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL 

CONPiOURATION  DESCRIPTION 

ALPHA 

f?EFCf?ENCE  IMFOfmATION 

CEICOOS)  Q 

MSEC  S94(tA33}  740TS  tTIPIOU 

ORB  ST INS 

.000 

SREF 

2S90.000D 

SO.  FT 

CE1C023)  □ 

MSEC  594aA33I  740TS  tTlPTB!) 

ORB  ST  I NS 

5.000 

LREF 

t29D*0000 

tN. 

C E tC024 1 O 

MSEC  594(IA33)  740TS  CTIPlOl) 

ORB  ST  INS 

-5,000 

BREF 

1290.0000 

IH. 

XKRP 

976,0000 

IN,  XT 

YMRP 

.0000 

IN.  TT 

ZHRP 

400.0000 

IN.  2T 

SCALE 

.0040 

.1 


MACH  NUMBER 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SVHBaC  CONFIGURATION  oeSCRIPTIQN 
lEICOOb  } Q nSFC  S94tIA33J  740TS  (TIPIOl) 

<EtC033>  □ mSFC  594tIA335  740TS  tTlPlOl) 

CE1C024)  <5  MSFC  534C1A33]  740TS  tTlPlOl) 


ORB  STING 
ORB  STING 
ORB  STING 


REFERENCE  INFORMATION 
SREF  2690.0000  SO.  FT 

LREF  1290.0000  IN. 

GREF  1230.0000  IN. 

KMRP  97G.Q0D0  IN.  KT 

TMRP  .0000  IN.  TT 

ZMRP  400.0000  IN.  ZT 

SCALE  .3040 
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-.10 


-.12 
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ROLLING  MOMENT  COEFFICIENT,  CBL 


ALPHA  RETERENCE  tNPORnATION 

tn?8  STTN6  .000  SREF  2690.0000  SO.  FT 

ORB  STltilO  S.OOO  LREF  1290.0000  IN. 

ORB  STIN6  -5.000  BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  VT 

ZNRP  400.0000  IN.  ZT 

SCALE  .0040 


-1  01234567 

MACH  NUMBER 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(E1C006  ) Q MSFC  594EIA331  740TS  tTlPlon 

(E1C023J  □ MSFC  594CIA33)  740TS  (TIPIOI) 

(E1C024)  O MSFC  594tIA33)  740TS  (TlPlOlJ 


ROLLING  MOMENT  COEFFICIENT.  CBL 


MOMENT  COEFFICIENT.  CBL 


DATA  SET  SrrtBOL 

CWlPtGURATlON  DESCRIPTION 

ALPHA 

reference  infornation 

tElCOOS)  Q 

MSFC  59<nA33) 

740TS 

CTIPIOI) 

ORB  STING 

•000 

SREF 

2S90*0D00 

SO. 

FT 

CE1C023)  □ 

HSFC  S9iCIA33) 

74QTS 

CTIPIOI) 

ORB  STING 

5.000 

LREF 

1230.0000 

IN. 

CE1C024  ) O 

MSFC  5S4tIA33) 

740TS 

CTIPIOI 3 

ORB  STING 

-5*000 

BREF 

1290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YKRP 

.0000 

IN. 

YT 

2MRP 

400.0000 

IN, 

ZT 

SCALE 

,0040 
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ROLLING  MOMENT  COEFFICIENT,  GBL 


DATA  SET  SYMBOL 

CEIC006  3 n 

£ EIC023  ) □ 

C E1C024  ) Q 


CONFIOURATION  DESCRIPTION 
MSrC  S94CIA333  740TS  (TtPIOt) 
MSFC  594CIA33)  740TS  (TlPlOl) 
KSFC  S94CIA33D  740TS  ITIPlOt) 


ALPHA  REFERENCE  INFORMATION 


ORB  STING 

.000 

SREF 

2690.0000 

SO. 

FT 

ORB  STING 

5.000 

LREF 

1290,0000 

IN, 

ORB  STING 

'5.0Q0 

BREF 

1290,0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

VMRP 

,0000 

IN. 

YT 

2MRP 

400,0000 

IN. 

2T 

SCALE 

,0040 

MACH  number 
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ROLLING  MOMENT  COEFFICIENT,  CPL 


ROLLING  MOMENT  COEFFICIENT.  CBL 


ROLLING  MOMINT  COEFFlGtENT,  CBL 


ROLLING  MOMENT  COEFFICIENT,  CBL 


DATA  SET  SYMBOL  COMFIGURAT lOM  DESCRIPTION  ALPHA  REFERENCE  INFORMATION 


CEIC0Q6)  C 

3 MSFtr  594CIA33) 

740TS 

CT1PI0I3 

ORB  ST I NS 

•ODD 

SREF 

2SSD.QD00 

SO,  FT 

C E1C023  3 L 

J MSFC  594C1A33> 

740TS 

CT1P1013 

ORB  ST INS 

5,000 

LREF 

1230.0000 

TN, 

tElCQ24)  <: 

> MSFG  594UA33) 

740TS 

CTiPion 

ORB  STING 

-5*000 

BREF 

1230,0000 

IN, 

XMRP 

976,0000 

IN,  XT 

YMRP 

,0000 

IN,  YT 

2MRP 

400,0000 

IN,  ZT 

SCALE 

,0040 

= 10.00 


jr 
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YAWING  MOMENT  COEFFICIENT,CYN 


DATA  SET  SYMBOL  COHf aCUBATION  OESCRIPTIOM 

(EtCCXlB)  Q MSFC  S94C1A333  740TS  tTIPlOIJ 

CEICQ23I  □ MSFC  S94'C1A33]  740TS  CTlPton 

CE1C024  1 Q MSFC  594 C1A33J  740TS  tTlPlOn 


ALPHA 

ORB  STING  .000 
ORB  STING  5.000 
ORB  STING  -5.000 


REFERENCE  INFORHATiaN 
SREF  2G90.0000  SO.  FT 

LREF  J 290 .0000  IN. 

BREF  1290.0000  IN. 

XHHP  97S.0Q00  IN.  XT 

YMRP  .0000  IN.  YT 

ZMRP  400.0000  IN.  2T 

SCALE  .0040 


MACH  NUMBER 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYfISOt. 
( EICOOS  } Q 
tElC023)  □ 
tElC024  } Q 


CONFIGURATION  DESCRIPTION 
HSFG  594CIA33J  740TS  tTlPIOI) 
MSFC  5S4(IA331  740TS  tllPIOtJ 
MSFC  59<(IA33)  740TS  CTIPIOI) 


alpha  reference  INFORHATION 


ORB  STIKG 

.000 

SREF 

2S90.0000 

SO. 

FT 

ORB  STING 

5,000 

tREF 

1290.0000 

IN. 

ORB  STING 

-5.000 

BREF 

1290.0000 

IN. 

X^fRP 

976.0000 

IN. 

XT 

VMRP 

.0000 

IN. 

YT 

2MRP 

400,0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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YAWING  MOMENT  COEFFICIENT, CYN 


DATA  SET  SYrSOL  CONFU3URAT10M  DESCRIPTION 

CEICOOS)  Q MSFC  SS4CIAS3D  T^OTS  CTtPlOM  ORB  STING 
CeiC023)  □ MSfC  5S4CIA333  740TS  CTlPiCl]  ORB  STING 
fElC024}  O HSFC  S94nA33)  740TS  CTlPlOn  ORB  STING 


alpha  reference  information 


*000 

SREF 

2G90^00CO 

SO. 

FT 

5*000 

LREF 

1290.0000 

IN. 

-5,000 

BREF 

1290.0DQ0 

IN. 

XMRP 

376.0000 

IN. 

XT 

YWRP 

.0000 

IN. 

YT 

ZMRP 

AOD.OCiOO 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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YAWING  MOMENT  COEFFICIENT.GYN 


BBsasssaEsaasssM 

'■■■■■■■■■■■■■■■ninHnnn 

■■■■■I 

asasifi 


■■■■■■■■■I 

■■■■■■■■■I 


.AUNCH  VEHICLE-SECOND  S 

= -4.00 


RECTIO 


YAWING  MOMENT  COEFFIGIENT,CYN 


YAWING  MOMENT  COEFFICIENT.CYN 


DATA  SET  STH80L  CONFIGURATION  DESCRIPTION 
CEIC006)  Q Hsrc  594CIA33)  740TS  (TlPlOl) 

CE1C023  } □ HSFG  S9ACIA33)  740TS  CTIPIO!) 

CEIC024)  Q MSFC  5S4CIA33)  740TS  (TiPlOt^ 


ORB  sting 
OPB  STING 
CRB  STING 


alpha 

,000 

5.000 

"5,000 


400.0000 


;o. 

FT 

N* 

N. 

N* 

XT 

[N, 

YT 

N. 

ZT 

- •05 


-.10- 


-.15 


-.20 


-.25 


-.30 

-.35, 

FIG  26 

CF>BET.% 


■■■■■I 

ffilllliii 


10  12  3 4 5 

MACH  NUMBER 

VEHICLE-SECOND  STAGE-LATERAL/D I RECTI ONAL  CHARACTER!! 

.00 


YAWING  MOMENT  COEFFICIENTtCYN 


YAWIN6  MOMENT  GOEFFICIENT»CYN 


DATA  SET  STH0OL  CONFIGURATION  OESCRIPTIBN  ALPHA  REFERENCE  INFORMATION 


CEIC006J  r 

3 MSFC 

534( IA33) 

740TS 

tTipion 

ORB  sting 

.000 

SREF 

2690.0000 

SO. 

FT 

IEIC023  ) L 

1 MSFC 

594UA33) 

740TS 

CTiPion 

□RB  STING 

5.DOO 

LREF 

1290.0000 

IN. 

CE1C024  ) X 

> MSFC 

594 ( I A 33] 

740TS 

CTJPIOU 

ORB  STING 

-5.000 

5REF 

3290.0000 

IN. 

XMRP 

976.0000 

IN. 

XT 

YMRP 

.0000 

IN. 

YT 

imp 

400.0DQO 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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YAWIN6  MOMENT  COEFFICIENT. CYN 


000 

SREF 

,000 

LREF 

000 

BREF 

XMRP 

YMRP 

ZMRP 

SCALI 

1B88S8888888I 

■■■—■■■■■■■■■I 

8188888888881 


nHBB88BBa8888B8BBBBB8ii 


■niBi88B88BBBBBB8BBBE 

IBBBBBBI 

SSBBnil 


Wj 


nBBBBBBBBBBBflBflBBBflBBBBBBBBBBBBBI 

BBflflBB8IBBBBBBBBBBBBBBBBBflBBBBBBI 

IBBBBBBBBBBBBflBflBBBBBBBBflBBBBBBflBE 
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nBBBBBBBBBBB8gBI 
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BflBBBI 

'■M 

J 


H VE 
6.00 


YAWING  MOMENT  COEFFICIENT. CYN 


DMA  SET  SYM80L 

CONFISURATICN  DESCRIPTION 

ALPHA 

PEPERENCE  INTORMATION 

tElCGOS  ) Q 

MSFC  SSAtlASSJ  74DTS  CTIP10I3 

ORB  STING 

.000 

SREF 

2SSQ.OOOO 

SO. 

FT 

CEIC033  ) □ 

MSFC  594CIA333  740Tl-;  CTiPlOn 

ORB  STING 

5.000 

LREF 

1290-0000 

IN. 

CE1C024  3 O 

MSFC  594CIA33)  740T',;  tTlPlOlJ 

ORB  STING 

-5.Q00 

BREF 

1290.0000 

IN. 

XMRP 

976,0000 

IN. 

XT 

YHRP 

.0000 

IN. 

VT 

ZHRP 

400.0000 

IN. 

ZT 

SCALE 

.0040 

MACH  NUMBER 
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YAWING  MOMENT  COEFFICIENT.CYN 


REfERErCE  INFORMATION 

SREF  2S90.0000  SO.  FT 

LREF  1290.0000  !N. 

BREF  1290.0000  IN. 

XMRP  976.0000  IN.  XT 

VMRP  .0000  IN.  YT 

ZMRP  400.0000  IN*  2T 

SCALE  .0040 


MACH  NUMBER 


FIG  26  LAUNCH  VEHICLE-SECOND  STAGE-LATERAL/DIRECTIONAL  CHARACTERISTICS 

tK)BET.\  = 10.00  PASE  1487 


DATA  SET  SyhBOL  CONFIGURATION  DESCRIPTION  ALPHA 
CE1C006)  Q MSFC  5S4tlA33]  740TS  CTIPlOn  ORB  STING  .000 
CEIC023)  U HSFC  594(1  A33)  740TS  CTlPtOU  ORB  STING  3.000 
(EIC024  ) O HSFC  594tIA333  740T5  CTlPlOn  ORB  STING  -5.000 


